STANDARDIZED AND SPECIALIZED 


ALUMINUM STEARATES 


You'll get better production and performance when 
you switch to Mallinckrodt Aluminum Stearates in your 
grease formulas. They give you: 


Uniformity @ Lower alkali salt content e Closely-controlled 
aluminum oxide and free stearic acid content e Correct 
degree of dryness e More grease per pound of soap. 


Why not order a test run batch now and see the 
difference in your own plant? 


STUMPED BY A STEARATE PROBLEM? May we help you 
solve it? Our research experts have a quarter-century’s 
experience with Stearates of Aluminum, Barium, Calcium, 
Magnesium, Sodium, Zinc and other metallic soaps. 

Their know-how is yours for the asking! 
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MALLINCKRODT CHEMICAL WORKS 


Mallinckrodt St., St. Louis 7, Mo. © 72 Gold St., New York 8, N.Y 


CHICAGO CINCINNATI CLEVELAND LOS ANGELES MONTREAL PHILADELPHIA SAN FRANCISCO 
Manufacturers of Medicinal, Photographic, Analytical and industrial Fine Chemicals 
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BLENDING 


and Non-Corrosive Products) 


YOU CAN GET A GREASE 
MILL TO MEET YOUR NEEDS 


\\ 
You will find the mills illustrated on this page typical of a wide range 


of Morehouse Speedline equipment used in processing over 100 different 
products for industry in more than 30 countries. 


For your use in processing grease, we r d mills bered 1, 
2 and 6. Mills and deaerating equiment are available separately or in 
combination. Mill No. 6, for example, is our Model B-2005 with deaerator. 
This equipment measures only 5’ x 3’ 4” at the base, 7’ 10%” in overall 
height, yet it hos processed (milling and deaerating) as much as 25,000 
pounds per hou. Deaerating rates as high as 1000 pounds per minute 
have been observed! 


As a direct result of the Morehouse principle of high-speed milling and 
deaerating, you get products of improved appearance and texture. 
Products are not contaminated during the milling process. In fact, many 
are upgraded. Also, a drum will hold more grease, by weight, if the 
product to be packed has been deaerated . . . with more efficient use 
of drum container and storage space. These factors mean better selling 
prices and better profits on your products. 


Each mill in the Morehouse line is unusually compact, lightweight, easy 
to maintain, low in first cost, completely proved in the field, fully guar- 
anteed . . . and gives you as much as four times the volume production 
of ordinary mills! 


Write for complete information TODAY! 


MOREHOUSE INDUSTRIES, Dept. 
1156 San Fernando Road 
Los Angeles, California, 


Please send me complete information on 
Morehouse Speedline equipment. I manufac- 
ture 
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Stearic and other Fatty Acids 


... standardized to give the 


same end result- every time. 


HARDESTY PRODUCTS 


W. C. HARD ESTY CO., Inc. 


HYDROGENATED FATTY ACIDS 
ANIMAL AND VEGETABLE 41 EAST 42nd STREET, NEW YORK 17, N. Y. 


FATTY ACIDS PLANT: DOVER, OHIO 
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WHITE OLEINE 
STEARINE PITCH 


IN CANADA: W. C. HARDESTY CO., INC. OF CANADA LTD., TORONTO 
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Featured on the cover is one of several stainless steel reaction kettles used 
in the Witco semi-works unit. In this pilot-plant operation, reactions are carefully 
studied to insure selection of optimum conditions for plant production of new 
Stearates. Fifty-pound samples or larger lots can be prepared for submission to 
prospective users. 


The photo-inset shows the enlarged Chicago laboratories of the Witco 
Chemical Company. The new ,space comprises a two-story wing, added to the 
former laboratory building, which provides an additional working area of 6,500 
square feet. The space, already occupied, is devoted to research in the develop- 
ment of new and improved materials for use in the field of lubricating greases 
as well as in other industries. 


Witco has effectively utilized its research facilities and has developed 
aluminum and lithium soaps which are reported to facilitate the production of 
uniform, economical greases of high quality. Lead soaps of the type exhibiting 
excellent extreme pressure and anti-corrosion properties have been developed 
for use in gear oils, and work has recently been undertaken leading toward the 
production of synthetic di-esters. 


The Witco laboratories are located on a 17-acre tract near the Chicago 
airport, along with one of Witco’s four chemical plants. 
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dy George E. Merkle, President, N.L.G.I. 


LISTENING TO REASON 


As | ponder over subjects suitable for this page, many 
present themselves as timely and important, not to one 
nor a few groups but to the peoples of the world. 


It is difficult to treat such subjects without appearing 
to attempt to preach. Preaching is good but | will leave 
this to those better suited to the task than I. 


We have all listened to the prolonged bickering in 

the United Nations meetings and in the so-called Peace 

Meetings between the U.N. and Communists over the 

Korean situation. We also hear and read of endless such 

discussions over many domestic issues. Some of the dif- 

ferences may be considered justified and subject to debate, but we are all 

aware of the annoying differences due to unwillingness to consider the other 

fellow’s views and rights. This latter condition could be avoided if everyone 
were willing to “Listen to Reason.” 


It is difficult for peoples of nations whose education and governments are 
very different to understand each other, but with reasoning entering the pic- 
ture most certainly much more progress could be made and we would all be 
much the happier and better for it. 


One of the outstanding examples of reason, cooperation and intelligent 
understanding is the NLGI. No one has a selfish motive. All work for the 
good of the group without fanfare. The good fellowship in this organization 
is better than often found in fraternal organizations. It could hardly be better 
and certainly sets a good example for opposing or competing factions, for in 
our Institute the members are actually in competition with each other in most 
instances. This fine example should be copied by others. 
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USE OF THE ELECTRON MICROSCOPE IN THE 
EXAMINATION OF GREASES 


In recent years the electron microscope has become a 
very useful and important tool in the study of lubricating 
greases, and a number of workers have used this tool to 
explore various grease problems. (1, 3, 4, 9, Il, 12, 14) 
Detail of the soap fiber structure can be obtained by no 
other means in use at the present time. The resolution 
of the optical microscope is not sufficient. to. reveal the 
detail of the soap fiber structure. X-ray diffraction gives 
information about unit crystals in detail much finer than 
the size of the fibers. The electron microscope fortunately 
is able to bridge the gap and to reveal the fine detail of 
the fiber structure. 

The technique of preparing specimens for the electron 
microscope (7, 12) is somewhat different from that used 
in optical microscopy since specimens and specimen sup- 
ports must be very much thinner for electron microscopy. 

The procedure used in our laboratory for preparing speci- 
mens is as follows: A section of specimen screen (200 mesh 
to the inch) is covered with a thin film of formvar (an 
normally done in electron 
microscopy. A small amount of grease is vigorously agitated 
in a large amount of ASTM naphtha to give a fairly dilute 
dispersion. One or two drops of this suspension are placed 


organic plastic material) as i 


on the specimen screen carrying the plastic film and allowed 
to dry. The preparation is then washed with ASTM naphtha. 
The specimen in this condition would not provide any detail 
if viewed directly on the electron microscope since there is 
not enough contrast inherent in the soap itself. Therefore, 
a technique called shadoweasting is used, (15) in which a 
very thin film of a heavy metal is evaporated on to the 
specimen at an oblique angle, and the sample is then exam- 


ABOVE is shown the entrance to the Sinclair Research 
Laboratories, Inc., at Harvey Illinois. 
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JOHN A. BROWN, CHARLES N. HUDSON 
LEWIS D. LORING 


ined in the electron microscope. This method enhances 
detail on the fiber surfaces and also provides a permanent 
shadow from which information about the third dimension 
of the sample can be obtained. Chromium metal is used in 
our laboratory for shadowing purposes since it gives con- 
sistently good results with a smooth background and does not 
become granular in the manner of gold and some other 
metals when subjected to the electron beam in the micro- 
scope. 

Some doubt has been raised as to whether the fiber struc- 
ture revealed by this method is the true structure or whether 
it has been modified in the sample preparation process. Sev- 
eral experiments indicate that the process is a legitimate one 
and that the fiber structure revealed by the electron micro- 
scope is the true structure. 


In order to prove this point a lithium grease was exam- 
ined by spreading a very thin film of grease on to a specimen 
support and shadowing without use of naphtha at any time. 
The fiber structure, although poorly resolved, (Fig. 2) was 
shown to be the same as that obtained by the solvent leach- 
ing method (Fig. 1). (Magnification marks on all micro- 
graphs in this paper are equal to | micron (4 ) which is 


NAPHTHA LEACH NO NAPHTHA LEACH 
FIG. | FIG. 2 
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Electron Microscope 


SINCLAIR RESEARCH LABORATORIES, INC. 
HARVEY, ILLINOIS 


0001 cm. in length. Also 1 Angstrom unit (A) is 
cm.). 

X-ray diffraction examination shows that the crystal struc- 
ture of the soap is the same whether in the oil environment 
as in a grease or in the leached state free of oil as when 
prepared for examination in the electron microscope. While 
this is not positive proof that the fibers themselves maintain 
the same size and shape in the leached condition that they 
had in the grease, it suggests that this is the case. 

Greases which have been made by different methods but 
from the same components sometimes show completely dif- 
ferent structures when examined by the electron microscope. 
Chemically these greases are the same, the only difference 
being that of the physical state of the soap component. 
Hence, the electron microscope reveals differences where 
chemistry does not. This is an important application of the 
electron microscope to grease problems since it enables one 
to examine the effects which process variables, testing proce- 
dures, and actual mechanical work have on the fiber 
structure. 

These data indicate that the electron microscope is a 
useful and legitimate tool for grease examination and that 
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the method of preparation has not appreciably altered the 
fiber structure. 

GREASE STRUCTURE—OPTICAL 
BIREFRINGENCE—ORIENTATION 

The optical microscope as well as the electron microscope 
has aided in revealing the bulk structure of greases. It is 
generally known that greases are colloidal systems of solid 
soap fibers and liquid oil. These systems set up into a gel 
structure with certain definite rheological properties. It is 
this gel structure which is worthwhile investigating since it 
largely determines the physical characteristics of the bulk 
grease. 

If a grease is spread onto an ordinary microscope slide 
and is then examined under polarized light, it is noted that 
the whole grease mass acts as a single crystal of a double 
refracting or birefringent nature. This phenomenon of bire- 
fringence is exhibited by any crystal which has two different 


_ indices of refraction along the different crystallographic 


axes. All but the simple cubic crystals possess this property. 
Birefringence is detected by examining the material under 
polarized light between two crossed Nicol prisms. , As the 
crystal is rotated in polarized light it becomes alternately 
light and dark. This is a common microscopic method of 
crystal examination. (6) Crystals of this sort in a random 
state would then show some crystals light while others were 
dark at the same time. If the crystals were all aligned in a 
field, then all the crystals would be light simultaneously or 
dark simultaneously as they are rotated in polarized light. 
Since soap fibers are crystals in the true sense of the 
word with different crystal axes, they will also react the 
same in polarized light. If now these fibers are randomly 
situated some will be dark while others are light. If they 


ABOVE .... John A. Brown sits at his desk in a corner of 
the electron microscope laboratory. 
LEFT .... Lithium grease lubricates truck wheel bearings. 
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FORMVAR FILM will cover the specimen screen used 
T in the electron microscope. John A. Brown prepares the 
film which will give tranparent support. 


A Grease Specimen Is Prepared 
For the Electron Microscope 


2 A SAMPLE IS MOUNTED on the formvar-covered 


specimen screen for the electron microscope. The grease 


sample is dispersed in naphtha and one or two drops of this 
suspension is placed on the formvar-covered screen. 


ABOVE OPPOSITE 
PAGE: Co-author John A. 
Brown shows the steps used in 
the process of grease specimen 
preparation. 


are all oriented in the same direction they will all be light 
simultaneously or dark simultaneously. Since the whole 
muss of grease spread out on a slide becomes completely light 
or dark at once it indicates that all the soap fibers are ori- 
ented in the same direction. If the grease now is spread at 
some other ang’e to the first spread, the orientation of all 
the fibers then takes the direction of the new spread. The 
ease with which this orientation is accomplished is some- 
vhat surprising. A single spreading stroke is sufficient to 
ause complete orientation. 

This orientation helps to elucidate grease structure. It 
he'ps to show that the soap fibers form a structure by them- 
selves when in grease form and that they will maintain this 
torm when the oil is leached out. (5) 

The tollowing experiment indicates this to be true. 


A sample of grease was spread onto a glass microscope 
stide. This sample showed strong birefringence. The grease 
film was immersed in a beaker of quiescent ASTM naphtha 
to leach out the oil without disturbing the soap film. After 
removal from the naphtha the dry soap film had the same 
birefringence as the original grease. A second sample of 
the grease was vigorously shaken with naphtha to disperse 
the tibers comp'etely, and a few drops of this suspension 
were dried on a microscopic slide. This random suspension 
showed no oriented birefringence. This proved that the fibers 
in the undisturbed soap film were the same as they were 
in the grease and that they were oriented in both cases. The 
random dispersion destroved this orientation. 


Birefringence in this grease system is similar to a phenome- 
non in colloid systems known as “streaming double refrac- 


tion” whereby particles, such as rods or fibers suspended 
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in a liquid, will align themselves in a flowing system so 
that their long axis is parallel to the direction of flow. 

In the grease system the same orientation effect takes 
place (8, 10) except that it remains as a permanent effect 
after the orienting force is removed, whereas the colloidal 
system reverts to a random state when flow ceases. 

A number of different greases with different fiber struc- 
tures have been examined for this optical birefringence. In 
almost all cases greases that have we!l defined fibers as 
shown on the electron microscope gave strong oriented bire- 
fringence while greases with no apparent fibers gave little 
or none. 

Some correlation has been noted between birefringence 
and colloid milling. In some cases a grease made without 
use of the colloid mill has not exhibited birefringence, but 
after treatment in the colloid mill the same grease now 
shows strong birefringence. This is strong preof that much 
fiber dispersion and orientation occurs in the colloid mill, 
especially since the individual fibers did not show any great 
change between the milled and unmilled sample as examined 
on the electron microscope. 

The orientation of fibers previously mentioned can also 
be observed directly by examination on the e‘ectron micro- 
scope. A very thin film of grease spread onto a specimen 
mount was leached in ASTM naphtha without disturbance 
and shadowed. This preparation when examined on the 
electron microscope showed orientation of fibers in one 
predominant direction over the whole area of the specimen. 
Representative pictures of two oriented greases are as fol- 
lows: (Fig. 3 and 4) 


The arrangement of soap fibers in a grease and the reaction 
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Grease  speci- 
men shad- 
owed an 
evacuated bell 
jar. 


CUTTING A DISK 
of specimen screen 
for use in the electron 
microscope, Mr. Brown 
uses a small punch similar 


3 SHADOW 
CASTING a 


specimen of grease 
is demonstrated by 
Mr. Brown. A par- 


ticle of chromium is to a cork borer. A large THE DISK of — specimen 
heated by a tungsten piece of screen was used screen with the specimen on 
wire so that it in the preparation of the it is placed in the sample holder 
evaporates and specimen. for use in the electron microscope. 


forms a very thin 
directional coating 
on the sample. 


6 LEFT .... THE SAMPLE HOLDER is placed in the 


electron microscope. 


RIGHT .... THE SPECIMEN IS STUDIED by the 7 
electron microscope. The image is viewed on a fluores- 
cent screen similar to the screen in a television picture tube. 


FEGRUARY, 1952 


4 
> — 


ORIENTED LITHIUM 
GREASE 


FIG. 3 


LITHIUM GREASE 
FROM 12 HYDROXY 
STEARIC ACID (320° F 


FIG. 5 


OF 12 HYDROXY 


of these fibers in a moving system is thus revealed by use of 
both the electron microscope and optical microscope. 


COMPOSITION VARIABLES 
IN LITHIUM GREASES 


The effect of composition of a grease on its fiber structure 
is one of major consideration. An important composition 
variable is the fat or fatty acid component. In order to 
study the effect of using various fatty acids a series of 
lithium greases was made using 12 hydroxy stearic acid, the 
methyl ester of 12 hydroxy stearic acid, the glyceride of 12 
hydroxy stearic acid (hydrogenated castor oil) and the poly- 
merized form of 12 hydroxy stearic acid. Greases were pre- 
pared from these four materials in the same way at 320°F. 
= maximum processing temperature with the following results. 
FIG. 4 The grease from the acid is seen to exist in granular form 
with a very few primitive fibers. (Fig. 5) 

The grease from the glyceride of 12 hydroxy stearic acid 
had short (yu ) loosely twisted fibers as shown in the follow- 
ing picture. (Fig. 6) 

The grease from the methyl ester of 12 hydroxy stearic 
acid also contained small loosely twisted fibers which were 
similar to the type found in the glyceride grease. (Fig. 7) 

Finaily the grease from the polymerized 12 hydroxy stearic 
acid contained very fine filament like fibers about (1 u ) long 
with a slight twist. (Fig. 8) 

The penetrations of these four greases with a soap content 
constant at 10% are shown in the table below. 

These data indicate that the larger fibers give the most 
rigid gel structure while the grease with granular soap parti- 
cles has a very weak gelling effect at the maximum process- 
ing temperature of 320°F. 

Lithium greases from oleic acid and stearic acid were 
also examined. The grease from oleic acid at 320 F. showed 
very long (10 yw or more) string-like fibers with no twist. 


ORIENTED CALCIUM- 
SODIUM GREASE 


LITHIUM GREASE 
FROM THE GLYCERIDE (Fig. 9) 


The grease made from 97% pure stearic acid at 320°F. 
shows small flat granular particles (ca. |yu ). (Fig. 10) 

A grease made from tallow at 320 °F. shows fibers of 
intermediate length (ca. 3 ) without any twisting charac- 
teristics. (Fig. 11) 

These pictures show the wide variation of soap fiber 
structures obtained by the use of various fats and fatty 


STEARIC ACID (320° F.) 


FIG. 6 


GREASE PENETRATION TABLE 


Fat or Fatty Acid 


Glyceride of 12 OH 


Methyl Ester 12 OH 


Polymerized 12 OH 


Free 12 OH St. Acid 


Worked 


U.W.Pen. Pen. (60) Fiber Structure 
St. Acid 280 - 284 1u long 700A thick-loosely twisted 
St. Acid 295 298 lu long 700A thick-loosely twisted 


St. Acid 339 361 lu long 300A thick-moderately twisted 


403 446+ Granular particles (1/44 ) 
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LITHIUM GREASE LITHIUM GREASE LITHIUM GREASE LITHIUM GREASE 
FROM METHYL ESTER FROM A POLYMERIZED FROM OLEIC ACID FROM 97% PURE 

OF 12 HYDROXY 12 HYDROXY (320° F.) STEARIC ACID (320° F.) 
STEARIC ACID (320° F.) STEARIC ACID (320° F.) 


FIG. 7 FIG. 8 FIG. 9 FIG. 10 


acids in the preparation of the grease. These greases will 
understandably have widely different properties which may 
be chosen for a particular application. 


EFFECT OF TEMPERATURE 
ON FIBER STRUCTURE 


As in the case of all crystal systems the effect of tempera- 
ture on particle formation in greases is very important. Fiber 
formation is aided by heating to a temperature near the 
solution point where well defined fibers are able to be 
formed, much as single crystals are grown in inorganic , 
systems. LITHIUM GREASE GREASE HEATED 

A grease was made from 12 hydroxy stearic acid at FROM BEEF TALLOW TO 370° F. 
320 F. The soap then existed as granular particles about (320° F.) 

%4 micron in size. This grease was heated to 370°, 380°, B . 
390°, and 400°F. A few primitive fibers were formed at FIG. 11 ve 8s 
the lower temperatures but at 400°F. perfectly twisted fibers 

of 10 uw or more in length were formed. Micrographs are 

as follows: (Fig. 12, 13, 14 and 15). 

At 400°F. a pronounced gelling of the grease occurred 
in correlation with the formation of the long fibers. The 
grease changed from a No. | grade to about a No. 3 grade 
at this transition point. 


X-ray evidence of this phase transition indicates that it 
occurs at a somewhat lower temperature. Perhaps the X-ray 
method stresses the primitive fibers formed at the lower 
temperature more than the granular particles. 

If the grease with the symmetrical form of twisted fiber 
is heated to its true solution point and cooled in air to 
room temperature the homogeneity of the fibers as well 
as the twist is destroyed. (Fig. 16) 


These data indicate the important changes in the soap 

fiber structure due to temperature variations and the accom- 

panying change of gelling power which the formation of , : , 

fibers imparts to the grease. GREASE HEATED 

TO 380° F. TO 390° F. 

EFFECT OF OXIDATION ON FIBER STRUCTURE FIG. 13 FIG. 14 
Oxidation of a grease in use has an adverse effect on 

its characteristics. It was desired to know if the soap fiber 

structure was affected in this oxidation, since this would 
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GREASE HEATED 
TO 400° F. 


FIG. 15 


LITHIUM GREASE FROM 
12 HYDROXY STEARIC- 
ACID TO 425. F. 


FIG. 16 


LITHIUM GREASE 
AFTER 177 HOURS 
NORMA HOFFMAN 
OXIDATION TEST. 


FIG. 17 


VIRGIN) LITHIUM 
GREASE 


FIG. 18 


VIRGIN LITHIUM LITHIUM GREASE 
GREASE AFTER 30 MIN- 
AFTER 377 UTES IN WHEEL 
HOURS IN WHEEL BEARING 
BEARING 


FIG. 19 FIG. 20 


LEFT .... THE PENETROMETER is being used 
on a sample of grease to determine its consistency 
by Howard Gower. Virgin and used samples are 
run on this instrument to determine any change 


which occurs after working a grease. 


be of major concern. The following experiment was per- 
formed for this purpose. 


A lithium grease with a well defined fiber structure as 
shown in Fig. | was oxidized in a Norma Hoffman bomb. 
tor 177 hours in presence of a copper catalyst. This grease 
showed no soap fibers remaining after oxidation. (Fig. 17) 
Some amorphous material was evident on the microscope 
but the fiber structure had vanished completely. The physical 
appearance was that of a liquid containing some black amor- 
phous material. This shows that the soap fiber structure 
is adversely affected by oxidation, and illustrates the need 
for good inhibition of such greases. The above experiment 
is an example of accelerated oxidation. A study of the 
effect of progressive oxidation upon soap fiber structure is 
currently under way. 


BREAKDOWN OF FIBER STRUCTURE 
WITH MECHANICAL WORK 


One of the important aspects of grease research is a knowl- 
edge of the effect which severe mechanical working has on 
the grease fiber structure. If this structure is drastically 
changed as a grease actually lubricates the bearing surfaces, 
it is logical to assume that the bulk property of that portion 
will also be changed. 

It was desired to examine a specimen of grease taken 
directly from the surface of a roller in a roller bearing, 
since this would give a good sample of grease which had 
actually been sheared between bearing surfaces. The method 
finally devised to obtain such a specimen was to take a 
piece of specimen screen covered with a formvar film and 
roll it over the surface of the roller without allowing it to 
contact the adjacent bulk grease. Some of the grease on 
the roller surface would be transferred to the formvar film. 
This sample could then be leached with ASTM naphtha, 
shadowed and viewed on the microscope. 

This method was used on several greases in wheel bearing 
tests. In the first sample thus examined it was found after 
377 hours performance in a laboratory wheel bearing that 
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VIRGIN LITHIUM 
GREASE 


FIG. 21 


| PASS THROUGH 
COLLOID MILL 


FIG. 22 


RIGHT ... .FROM THE ROLLERS of a 
wheel bearing tester Charles N. Hudson takes 
a sample of grease. The tester provides a 
sample of grease which is broken down 
severely. 


fibers which had been several microns long and_ twisted 
in the virgin grease (Fig. 18) had now degenerated into 
granular particles less than 700 A in size (Fig. 19) This 
was a reduction of size by a tactor of about 50 or so. Very 
few fibers remained in their original form. 

It was then desired to know at what time such destruction 
of fibers occurred. Further experiments indicated that com- 
plete degradation of fibers on the bearing surface could take 
place in a wheel bearing in less than 30 minutes. (Fig. 20) 

The question then arose as to whether this degeneration 
was caused by excessive local heat or mechanical fracture. 
This was answered in the following way. A grease which 
has symmetrical twisted fibers in the virgin state shows 
granular particles with a few fibers after use in the bearing. 
The remaining few fibers still possess their characteristic 
twist although they are now much more thin than in the 
unworked state. Samples of this virgin grease which have 
been overheated to the solution point have lost the sym- 
metrical twisted fibers and the fibers are now heterogeneous 
in size and shape. Therefore, the residual fibers in the 
worked specimen probably have not been overheated since 
they retain their characteristic shape. 

Also in this respect is the consideration of the effect of 
temperature on the soap in granular form previously de- 
scribed. If a granular low temperature grease is heated above 
its transition temperature it becomes fibrous in nature. But 
in the grease worked in a roller bearing the soap exists in 
granular form, after having been in fibrous form in the 
virgin state. It is logical to assume that if these granular 
particles had been subjected to a higher temperature they 
would have been reformed into fibers of some sort. Since 
this is not the case it is some indication that fiber destruc- 
tion in this instance is not caused by excessive local tempera- 
ture and weu! be due to mechanical fracture. 

In the micrographs of some used greases, abrupt fracture 
edges can be seen at the fiber ends. This also is some 
proof that reduction of fiber length by work is a result of 
mechanical fracture. 


1 HOUR RECIRCULA- 
TION IN COLLOID MILL 


FIG. 23 


ABOVE GREASE AFTER 
100,000 STROKES ASTM 
WORKER 


FIG. 24 


VIRGIN GREASE 
FIG. 25 


AFTER 100,000 STROKES 
IN NAVY WORKER 


FIG. 26 
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AFTER 300,000 AFTER 500,000 
STROKES IN STROKES IN 
NAVY WORKER NAVY WORKER 


FIG. 27 FIG. 28 


LEFT .... LEWIS D. LORING samples grease 
trom the Shell Roll Tester, one of the workers 
described in this article. 


After one hour of continuous recirculation through the mill 
the fibers had lost much of their twist and some fiber break- 
down was noted, (Fig. 23). 


After 100,000 strokes in the ASTM worker with ‘4 inch 
holes the same grease as above showed that some of the 
fibers had lost their twist and some breakdown of fiber 
length was noted, (Fig. 24). 


The broken fibers in this grease have very abrupt fracture 
edges indicating that this is a mechanical fracture of fibers. 


(Inset) 


LITHIUM GREASE 
AFTER 48 HOURS IN 
SHELL ROLL TESTER. 


Several tests were made on the Navy worker with 1/16 
inch holes at increments of 100,000 strokes. After the first 


NORMAL AMOUNT OF 
GREASE USED. 
FIG, 29 


LITHIUM GREASE 
AFTER 79 HOURS IN 
SHELL ROLL TESTER. 

VERY SMALL 
AMOUNT OF GREASE 


USED. 


100,009 strokes the soap fibers show somewhat more change 
than after 100,000 strokes in the ASTM worker, (Fig. 26). 
The fibers have been fractured more severely than in the 
ASTM worker after 100,000 strokes, with some particles 
being formed (ca. 2000 A). Many of the fibers have become 
thinner than normal and the whole soap structure is now 
more heterogeneous than normal in size and shape. 


FIG. 30 
RELATION OF VARIOUS WORK TESTS 
AND ACTUAL BEARING USE 


Some attempt has been made to evaluate the intensity 
of work which the various work tests and bearing use per- 
form on the grease soap fibers. 


A lithium grease with homogeneous symmetrical twisted 
fibers was used in these tests since modifications in the 
fibers could be easily detected, (Fig. 21). This grease was 
worked in the ASTM worker, the Navy worker, a colloid 
mill, the Shell roll tester and a wheel bearing tester with 
the following results. 


After one pass through the colloid mill at 0.003" clearance ASTM WORKERS are used on samples of grease by 
there was no appreciable effect on the fibers, (Fig. 22). M. M. McCormick. : 
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The same grease was examined after each additional 
100,000 strokes. A progressive deterioration was noticed 
in that the number of small particles increased, the fibers 
lost much of their twist and the fiber structure in general 
became more heterogeneous, (Fig. 27 and 28). 


Experiments were also run on the Shell roll tester using 
the same virgin grease as used in the ASTM and Navy 
worker tests. In one test the normal amount (70 grams) 
of grease was used. After 48 hours in the tester the fibers 
had been broken down to less than half their normal length. 
Some small particles had been formed but most of the fibers 
were homogeneous as to length, (Fig. 29). 


In another test on the Shell roll tester a very small amount 
of grease was used. This amount was just sufficient to cover 
the roller with a thin film of grease. After 79 hours in 
the tester the fibers had been broken down severely, (Fig. 
30). Many small particles were formed and the remaining 
fibers were less than half their normal size. The soap particles 
in this test were more heterogeneous in size and had lost 
more of their twist than those in the first test, where more 
grease was used. 


These results indicate the relative severity of the various 
work tests. None of these tests, however, can match the 
destructive effect on the fibers which is found in actual 
roller bearings. 


The important information derived from these experi- 
ments is that the mechanical work performed by the ASTM 
worker and Navy worker, etc., does not affect the fiber 
structure nearly as much as actual service conditions. Even 
500,000 strokes in the Navy worker with 1/16 inch holes 
does not have the destructive effect of the wheel bearing. 


SUMMARY 


Use of the electron microscope as a tool in grease research 
has revealed the following interesting information about 
lithium greases: 


1. The electron microscope indicates, in conjunction with 
optical microscope examination, how greases with well- 
defined fibers will orient their fibers in the bulk grease 
in a moving system. 


The formation of long fibers in certain lithium greases 
when heated to the transition temperature is accom- 
panied by pronounced gelling effect. 


3. There are wide variations in the fiber structure of 
lithium greases depending on their composition. There 
appears to be some correlation between fiber structure 
as revealed by the electron microscope and physical 
and performance properties. 


4. Certain lithium greases with well-defined fiber struc- 
tures have very good mechanical stability as deter- 
mined by long time tests in several types of laboratory 
working devices. Some of these greases when run 
in a wheel bearing can have their fiber structure com- 
pletely destroyed in a very short period of residence 
on the actual bearing surfaces, which is accompanied 
by softening of this portion of the grease. If the fiber 
structure of the grease is such that the bulk of the 
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grease is drawn through the bearing surfaces, softening 
of all the grease in the bearing assembly can occur to 
a much greater extent than would be predicted by 
laboratory worker tests. 


The information gained thus far in this preliminary investi- 
gation of greases by the electron microscope has given an 
insight into the true structure of greases. This knowledge 
is of great value in the formulation of new and _ better 
greases, and the electron microscope has thus established 
itself in our laboratories as an important tool in grease 
research. 
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SILICONE | 
LUBRICANTS 


Make sure you have basic data sheets | 
BG-2, 5502, 7101. If misplaced write 
Department N-14 | 


ON LUBRICATION 


DOW CORNING 200 FLUID 


Dow Corning 200 Fluid has been tested at 
various temperatures in contact with oxygen 
under a pressure of 2000 psi. Presence of 
silicon dioxide was taken as evidence of oxi- 
dation. After | hour at 300° F. and after one- 
half hour at 390° F. there was no evidence 
of oxidation. 


In actual practice, that kind of oxidation 
resistance is illustrated by the experience of 
the Breese Burners, Inc., of Santa Fe, New 
Mexico who manufacture the Drafbooster, 
a forced-air fan for oil-fired furnaces. 


Back in 1940, Breese engineers installed a 
Drafbooster in a 
heater designed for 
use in their own 
offices. All went well 
the first season, but 
by the following 
season it was noted 
that the petroleum 
oil lubricating the 
fan motor’s porous 
bronze bearings had 
thickened. The fan 
refused to run at 
normal speed; insuflicient air was provided 
for complete combustion. By mid-winter, 
the Drafbooster had to be replaced. 


The same thing happened with the next 
Drafbooster, and the next, and the next. 
Then, in November of 1945, they installed a 
unit lubricated with Dow Corning 200 Fluid. 
This Drafbooster has been in operation 6 
years without replacement, relubrication or 
cleaning. 


Breese engineers recently inspected their 
office unit and reported only negligible bear- 
ing wear. The silicone fluid has not thickened 
and is still crystal-clear. Dow Corning 200 
Fluid satisfies their requirements so com- 
pletely, they say, that if this silicone fluid 
suddenly became unavailable, they'd stop 
making Drafboosters. 


DOW CORNING CORPORATION 
Midland, Michigan 


DOW CORNING 550 SILICONE OIL 


Dow Corning 550 is notable even among sili- 
cone fluids for its exceptional heat stability. 
Stability and oxidation resistance are demon- 
strated by the fact that it does not gel or 
decompose to form gums even after heating 
at 182° F. for 1000 hours in contact with air. 


To Flash-O-Graph Corporation, of Long Island 
City, New York, that kind of oxidation resist- 
ance means an annual saving of thousands 
of dollars in maintenance and repair costs. 


The Flash-O-Graph is an animated advertis- 
ing sign for store windows and counters. The 
advertiser's message is punched in a black 
ribbon belt which is driven across the front 
of a fluorescent lamp by a phonograph-type 
motor. [t is estimated that the belt revolves 
31 million times a year. 


For appearance’s sake, the sign is almost 
totally enclosed. As a result, considerable 
heat develops and failure of the motor’s 
sintered-bronze bearings is common. Once, 
in fact, an entire order of 1000 signs was re- 
placed less than a week after shipment be- 
sause of bearing failures. 


Then, 16 months ago, Flash-O-Graph ran com- 
parative tests betweensix signs lubricated with 
the highest grade petroleum oils and six with 
Dow Corning 550 silicone oil. The best of the 
petroleum lubricated 
group lasted only 20 
days without relubri- 
‘ation. All six of the 
silicone lubricated 
group are still run- 
ning... without 
relubrication. 


About a year ago 
Flash-O-Graph 
standardized on Dow Corning 550 silicone oil 
for the bearings of sign motors. They esti- 
mate their service problem has been reduced 
99%. Of thousands of silicone lubricated 
units since put into the field, not one has 
been returned because of bearing failure. 


DOW CORNING 
DOW CORNING CORPORATION - MIDLAND, MICHIGAN SILICONES 


ATLANTA © CHICAGO I © CLEVELAND 13 © DALLAS 1 © LOS ANGELES 15 ¢ NEW YORK 20 @ WASHINGTON 5, D. C. 


CANADA: Fiberglos Canado Ltd., 1200 Bay Street, Toronto, Ontario ENGLAND: Midland Silicones Ltd., 49 Park Lane, London, W. 1 
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4, \atest information on 
Cyanamid’s Aluminum Stearates 


Write for your copy 


FEBRUARY, 


on company letterhead, today. 


19352 


NEW ng booklet completely describes the properties 
of Cyanamid's three new grease grades: 


Cyanamid Aluminum Stearate G-100 
Gives maximum gelling...developed for 
continuous grease-making equipment. 


Cyanamid Aluminum Stearate 
G-200. Higher gelling proper- 
ties in hydrocarbon oils than 
conventional di-stearate... 
gives smooth gel of moderate 
consistency. 


Cyanamid Aluminum 
Stearate G-300. Gives 
high yield and excellent 
stability in a variety of 
oils... for use in con- 
ventional grease 
making equipment. 


AMERICAN il COMPANY 


INDUSTRIAL CHEMICALS DIVISION 
30 Rockefeller Plaza, New York 20, N. Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 


I am a member of the Office of Petroleum Programs 
Munitions Board whose functions and responsibilities are 
to facilitate service and inter-service planning and co- 
ordination of effort in the field of policy and planning 
relating to petroleum matters. The Munitions Board Office 
of Petroleum Programs is further responsible for making 
recommendations and performing services, duties, and func- 
tions in petroleum matters, as requested by any agency of the 
Department of Defense. In performing its functions the 
Office of Petroleum Programs maintains contact with other 
governmental agencies and with the Military Petroleum 
Advisory Board, an industry advisory group. 

The military services require an increasing number of 
specialized types of equipment, each of which makes more 
complex the problem of supplying satisfactory lubricants. 
This problem is recognized. Continued effort is being made 
to increase the application and temperature range over which 
lubricants can successfully operate. The results of these 
efforts are reflected in the combining of the different require- 
ments into joint specifications and the cancellation of those 
specifications no longer required. A reduction in the number 
of products required will simplify the manufacturing prob- 
lems for industry and the logistics problems for the services. 

An important job for the future in connection with the 
development of greases and lubricating oils, of the petroleum 
and synthetic types, is the necessity of greater correlation 
between service-performance and laboratory performance 
tests, together with refinements of laboratory methods for 
greater reproducibility. 
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Equipment supplied by industry to the military is serviced 
by the manufacturer with lubricants fully meeting the require- 
ments of the service involved. It is proper that as the needs 
of the service develop, industry be given complete information 
concerning them so that satisfactory products may be devel- 
oped. This makes the exchange of information between the 
military services and industry increasingly necessary, a proce- 
dure which will result in increased availability in case of 
emergency. 


The grease industry's manufacturing capacity is apparently 
adequate. The supply of some materials required for 
specialty greases may not be. The military services have 
experienced difficulty in obtaining from industry adequate 
coverage for their requirements of small quantities of special 
oils and greases. 


Industry should appreciate the military position regarding 
these comparatively small volumes of special products. The 
requirements have been established through extensive research 
and sufficient quantities must be available to successfully 
operate the equipment for which they were developed. 


Even at the expense of being repetitious it is deemed 
necessary to mention again where copies of petroleum specifi- 
cations may be obtained. They may be procured from the j 
Superintendent of Documents, or from any of the three 
services. New indexes of specifications and standards used 
by the services will soon be available by individual order 
or on a subscription basis from the Superintendent of Docu- 
ments, Government Printing Office, Washington 25, D.C. 
Actual delivery date is uncertain at this time. Monthly 
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CONSOLIDATION AND REQUIREMENTS 


cumulative supplements will be issued to the following: 


a. “Index of Military Specifications and Standards, 
Military Index, Volume 1,” $2.75. 


b. “Index of Specifications and Standards, Depart- 
ment of the Army, Military Index, Volume II,” 
$2.75. 

c. “Index of Specifications and Standards, used by, 
Department of the Navy, Military Index, Volume 
HiT,” $2.50. 


d. “Index of Specifications and Standards, used by, 
Department of the Air Force, Military Index, 
Volume IV,” $2.75. 


From a military standpoint, standardization and or con- 
solidation is a basic concept and is rightly so. Every:activity 
within the military is striving for the utmost in this regard. 
Much progress has been made. As far as specifications are 
concerned, all the services are constantly trying to reduce 
the number of products required. This is done because it is 
militarily expedient and logistically safer to have the fewest 
possible items to provide in combat areas. This also is true 
in other areas, but not as vital. Troubles arise with the 
number of products because each new advance in machinery 
or equipment seems to present the tempting prize of super- 
lative performance with rare lubricants. Some developments 
naturally require special products because of design for those 
products in exclusion of others. This is more frequently the 
case for fuels cf non-petroleum nature because there seems 
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DR. CARL W. KELLEY 
Office of Petroleum Programs 


Munitions Board 


to be some degree of flexibility of requirements for using 
petroleum products in most new developments. 

The quality of products required is dictated by the equip- 
ment and the anticipated conditions of service or operation. 
Quality is always tempered by availability. Availability is a 
big word in specifications, even during peacetime, because 
the equipment must use the material which would be avail- 
able in sufficient quantity during emergencies or war when, 
as you all know, petroleum becomes a critical item. 

The aim is to ask for petroleum products of the quality 
consistent with requirements in military operation and with 
adequate supply. 

The military services constantly try, with the assistance 
of industry, to simplify its specification and to reduce the 
number of tests required to establish product quality. This, 
as can be well appreciated, is a constant struggle because 
each change or improvement raises the question of corre- 
lation between laboratory tests and service. These efforts 
are worthwhile and the services plan to continue them. 

In discussing the individual items and groups of items it 
can be safely said that no greater progress has been made 
in the consolidation of any lubricant or related specifications 
than in the case of the corrosion preventives. In this instance 
fourteen specifications have been combined into three specifi- 
cations, having seven grades. Specifications AF-14156A (1), 
MIL-R-15074 (Ships), EES-C-3348, and AXS-1719 now 
compose one specification, Corrosion Preventive, Fingerprint 
Remover, MIL-R-15074. Air Development Force, Wright 
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CITIES SERVICE 


SIXTY WALL TOWER 
NEW YORK 5, N.Y. 


for a high ...Monsanto SANTODEX 


Monsanto’s increased production of Santodex, viscosity index 
improver, makes this additive available in quantity. 
Santodex enables you to use lighter viscosity stocks more 
effectively and to meet specifications requiring high viscosity 
indexes. With Santodex your oil helps engines start easier in 
cold weather and reduces oil consumption. Write for data 
and samples. MONSANTO CHEMICAL COMPANY, 

Organic Chemicals Division, 1700 South Second Street, 

St. Louis 4, Missouri. 


SANTODEX 


Santodex: Reg. U.S. Pat.Off. 


SERVING INDUSTRY... WHICH SERVES MANKIND 
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Field, is a custodian and is presently concerned in developing 
a list of qualified suppliers. 


The second of the new corrosion preventive specifications 
is MIL-C-15167, Corrosion Preventive, Petroleum Type, Hot 
application, for which the Army is custodian. This specifi- 
cation supersedes AXS-1347, 2-84, 52-C-17Ty, B & C 
14-C-8, AN-C-124Ty2, MIL-C-6708Ty2, 2-82 and MIL-C- 
15167 Ships (1). This includes three grades of pigmented 


and non-pigmented material and at present is being circulated 
for comment. A list of qualified suppliers is being prepared. 


Corrosion Preventive, solvent cutback, cold application 
MIL-C-16173, for which the Navy is custodian, replaces 
MIL-C-16173 (Ships), 52-C-18 Gr. 1, 2, & s, 14-C-9, 
AN-C-124Tyl, AXS-1759 Gr. 1 & 2, MIL-C-972, Ships 
(1), MIL-C-6708, Ty! and AXS-673. Three grades are 
included. The Bureau of Ships at present is in the process 
of coordinating this specification as well as compiling a list 
of qualified suppliers. 


All the technical details of the three specifications de- 
scribed above were processed and consolidated by representa- 
tives of the Army, Navy and Air Force in a little more than 
a year’s time. It represents a major contribution to the 
unification effort. 


In regard to future quality requirements for corrosion 
preventives it may be mentioned that present thick film 
corrosion preventives are, in general, satisfactory but have 
a limited climatic range. Improved materials having satis- 
factory performance in arctic and tropical climates, as well 
as in temperate climates, and possessing greater ease of 
removability are definitely needed. Future spetvifications for 
thick film materials will include the previously named 
qualifications. 


Suitable additives for thick film corrosion preventives are 
in short supply and would have most limited availability in 
times of emergency. Wholly synthetic corrosion preventive 
additives not dependent on by-products or natural products 
of limited availability need to be developed. In fact it is 
almost essential that they be developed since more and more 
of this type of material is being used and is needed for 
lubricating oils. 
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Applications of volatile corrosion inhibitors to engine and 
ordnance equipment are under study. The application of 
such inhibitors to ferrous metal parts and components will 
continue to increase throughout the short and long-range pe- 
riod. The specification for this material has been written 
and is now in the process of being coordinated. Also it has 
been agreed that qualification and approval test work will be 
conducted at the Naval Air Experiment Station at Phila- 
delphia. 


The trend in grease specifications is very markedly toward 
wide temperature ranges and greater oxidation stability. 
There is more reliance and emphasis on performance require- 
ments. High speed and temperatures of operation and long 
bearing life are common words used in grease discussions 
these days. The research activities of the Navy have played 
a leading part in the development of lithium soap greases 
which are highly suitable for a relatively wide temperature 
range. 


Grease specification MIL-G-3278 resu'ted from a com- 
bination of (AN-G-25) and (2-134) with Bu Aer as the 
custodian. Amendment | is in process. 


The grease used for extreme pressure applications, AN- 
G-10, Low and High temperature, has become MIL-G- 
7188 (1) and Amendment | is now in process. In investi- 
gating AN-G-10, the goal desired was an extreme pressure 
grease with the temperature and stability characteristics of 
an AN-G-25 type but with as high a consistency as possible. 


Lubricating Grease, General purpose, Aircraft MIL-L- 
7711, is the new name of the general purpose grease, AN-G- 
ISA, since it has become MIL-L specification. The cor- 
rosion preventive properties of this specification are con- 
sidered inadequate and there is still some feeling that it 
could be superseded by MIL-G-3278. 


For some time the objective of the Army has been to 
develop a single all-purpose, all-temperature automotive 
and artillery grease which would be the principle item of 


field supply. It was realized such a product would repre- 
sent many compromises but was consistent with the over-all 
military picture. Work to date has indicated that a specifi- 
cation of this nature is within the realm of possibility and 
an uncoordinated specification has been printed. It will be 
coordinated as Lubricating Grease, Automotive and Artillery, 
MIL-E-10924 and will supersede MIL-G-10924 (Ord) MIL- 
G-2108, 2-108, 2-39, AXS-785, 2-106, AXS 781, AXS-1169, 
14-G-10 and 14-G-3c. 
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It appears that the actual consumption of fluorinated oils 
by the Air Force is small. There are many applications but 
the volume requirements are not large for each particular 
application. 


A typical application is lubrication of the ball bearing 
of a rocket engine turbine pump set for white fuming nitric 
acid JP-3 fuel combination. This bearing will require approx- 
imately one pint per power plant per year if design is not 
altered. Some other applications are servicing trailers, pack- 
ing gland filler and deal lubricant, and for use in the gyro 
units of fire control systems. 


The greatest usage of the fluorine containing materials 
is in the form of solid polymers in uses such as coatings of 
tanks or wherever extended contact with nitric acid is re- 
quired; as a high temperature insulation for wires and other 
parts in electronic equipment. 


Bentone greases are under experimentation by the services 
but at this date none have been put in actual service. 


With regard to synthetic greases the Army is continuing 
to survey the whole field of these materials and initiating 
performance tests which it is hoped will bring to light factors 
that will tend to improve their over-all performance. Both 
the Navy and Air Force are actively investigating the syn- 
thetics, but to date none have proven entirely satisfactory 
in all the necessary physical and operational characteristics. 
However, there is being conducted a study of the availability 
of raw materials, particularly diesters, for use in manufac- 
turing synthetic lubricants. 


It is expected that the availability of dibasic acids and 
alcohols will be the controlling factor in the selection of 
certain diesters and complex esters for large-scale production. 
The components which are currently being considered as 
most important for the manufacture of esters comprise 
straight chain dibasic acids with 6 to 10 carbons per mole- 
cule and branched chain primary alcohols with short alkyl 
branches. 


Also of interest are the “complex” esters which may be 
blended with diesters to increase their high temperature vis- 
cosity and load-carrying ability without seriously affecting 
their low temperature properties. The availability of the 
acids and alcohols requ red for the complex esters is believed 
to be about equal to that for the most procuradle diester 
components. Industry capacity for producing polyglycols 
required in certain complex esters is unknown, but the supply 
of raw materials, ethylene, glycol and ethylene oxide, is be- 
lieved quite ample. 


It is predicted that, if the availability study should prove 
favorable, research and development work on the synthetic 
lubricants will be stepped up considerably. 

While it is true that greases for high torque aircraft equip- 
ment permitting operation between —65 F. and 300 F. are 
available, they are still not quite adequate. The upper tem- 
perature limit should be extended to 400 F. Greases for 
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high and low torque equipment with —65°F. to 400°F. 
operating range are needed as well as greases that will per- 
form from a temperature of —100°F. to 250°F. 


While no formal complaint has been received, Navy rep- 
resentatives have been advised that there is room for improve- 
ment in snorkel tube lubrication. The application of cup 
grease to the telescoping surfaces by hand is a time-consum- 
ing operation. A grease which would stay on the tube for 
a long period of time would save time, might give better 
performance and would certainly improve crew morale in 
the sense that a dirty and troublesome job would be elimi- 


nated. 


Under the present specifications, adequate hydraulic fluids 
are available for ground equipment. The disadvantage is 
that different fluids are required for brake systems, recoil 
mechanism, hydraulic actuating systems and shock absorbers. 
A single fluid, satisfactory for all such applications, cannot 
be used until satisfactory materials for packings, hoses, etc., 
have been adopted. In the case of aircraft, there is no non- 
inflammable hydraulic fluid which will meet existing require- 
ments of all services. Neither is there a non-slick hydraulic 
fluid available for submarines. Assuming the development 
and adoption of suitable materials for packings, hoses, etc., 
a satisfactory fluid may be available. It should be pointed 
out that development should be stepped up for fluids for 
use from —65 F. to 400 F. for application to sonic and 


supersonic aircraft and missiles. 


Satisfactory gear oils are available at the present time. 
AN-O-3 (6), Gear Lubricant, Low Temperature will become 
MIL-O-6086 with no changes. The Air Force will be cus- 
todian. Army Ordnance will be custodian of the new specifi- 
cation universal, Gear Lubricant, Sub-zero, MIL-L-10324, 
which will supersede MIL-L-10324 (Ord) (2). Present 


arctic gear oils are satisfactory for temperatures of —65 F. 
but present equipment requires that all gear oils have im- 
proved corrosion prevention properties. 


In aircraft equipment, turboprop reduction gear lubricants 


require intermittent operation at temperatures of 400 F. to 


500 F. and have high load support requirements. It may 
be possible that diester and other type synthetic lubricants 
will be needed to fulfill the requirements of these applications. 
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On shipboard, improved lubricants may be required for 
the new gear reduction units now being developed as soon 
as the lubricant requirements for these gear units are defined. 

With regard to engine lubricants, Navy specifications 14- 
O-13a will sometime in the future become MIL-L-9000, 
Lubricating Oil, Heavy Duty, Diesel. However, action has 
not yet been initiated on this matter. MIL-O-2104 (Ord) 
will be coordinated to become Lubricating Oil, Heavy Duty 
Engine, MIL-2-2104. 


No progress is being made toward a uniform specification 
combining MIL-O-2104 (Ord) and Navy Symbol 9000 oils. 
The latest statement by the Navy is that “Adequate data is 
not yet available to determine the re!ative performance 
qualiy levels of MIL-O-2104 (Ord) and NS 9000 oils in 
Naval equipment, nor the possibility of combining the re- 
quirements for these oils into a single specification. How- 
ever, data should be obtained in the normal course of brand 
approved testing of NS 9000 oils which have been qualified 
under MIL-O-2104 (Ord), and action will be initiated to 
seek authorization of special tests to accelerate procurement 
of such data.” 


Widespread use of synthetic lubricating oils for recipro- 
cating engines is considered unlikely any time in the near 
future, although there possibly will be increasing use for 
special purposes and may be required for turbojet engines. 
These oils will be required to be operable from 65 F. to 
400 F. 


An improved low temperature petroleum-synthetic lubri- 
cating oil is now available for ground vehicle operation, 
permitting satisfactory engine starting and operation at 
—40 F. and not requiring dilution. MIL-O-10295 (Ord) 
Oil Engine Sub-Zero is the number and title of this specifi- 
cation. 


Looking into the future a bit as far as the new Diesel 
engines being developed are concerned, indications are that 
they will be light in weight and high in specific horse power 
output. In addition the engines may have silver bearings. 
The use of silver bearings presents a real problem and cur- 
rently available bench tests are not adequate to qualify 
lubricating oils as regards their corrosiveness to silver bear- 
ing surfaces. An oil which passes the EMD silver strip 
test and has shown both passing and failing performance in 


the Underwood OM-2 test caused serious corrosion of bear- 
ings in the 16-338 Diesel Engine in 150 hours of operation. 
The lubricating oil in these engines will be exposed to high 
operating temperatures and may be forced to be used with 
fuels containing one per cent sulfur or more. This will 
probably mean that the additive content of the oils will be 
increased which may complicate matters because as you all 
know, the sulfonate situation even at present is anything 
but stable. 


The services are currently testing additive oils for use in 
heavy bomber aircraft and other aviation type engines 
but no figures are available as to what percentage of addi- 
tives will be required. However, it is possible that the Air 
Force and Bureau of Aeronautics will in the future begin 
purchasing additive type oils for use in aviation reciprocating 
engines. 


Specification Lubricating Oil, Engine, Aircraft, MIL-O- 
6082, Amendment 1, will eliminate the necessity for oil 
dilution of carrier type aircraft operating in arctic and sub- 
arctic climates. 

It is necessary to repeat previous requests by the military 
in that designers and manufacturers must bear in mind that 
their equipment must utilize lubricants which are readily 
available in quality and quantity in event of an emergency. 


The degree or extent of deterioration of stored lubricants 
and greases should be determined for each product under 
varying atmospheric conditions. This change with length of 
storage should be determined and its effort should be eval- 
uated in terms of usabality. This basic information should 
be provided for all petroleum products and synthetic lubri- 
cants to allow the military services to stockpile as dictated 
by needs, products availability and transportation. 


For both the military and industry the immediate future 
is the period for improvement. Techniques should be im- 
proved, composition of present products reevaluated, new 
materials evaluated, new products developed, and a further 
reduction effected in the number of necessary products. 


In order to accomplish closer cooperation and exchange 
of information, all military information on lubricants will 
be made available to you to the extent that security permits. 

The military appreciates your interest, support and under- 
standing of its problems. 


LUBRICATE FOR SAFETY 
= EVERY 1,000 MILES 
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Patents and Developments 


ALKALI METAL SOAP GREASES 
FOR HIGH TEMPERATURE USE 

One recent development is the incorporation, with a higher 
fatty acid soap, of a metal salt of a low molecular weight 
acid for the purpose of improving the structure as well as 
Stability of the grease to high temperatures in the neighbor- 
hood of 350°F. or even higher. One theory of the mechanism 
involved proposes the formation of a complex of the two 
types of acids, giving greater thickening effect and high tem- 
perature stability. 

In U.S. patent 2,575,286 issued to Standard Oil Develop- 
ment Co., the low molecular weight acids are specified as 
oxy acids containing an ether linkage such as ethoxy propionic 
acid, methoxy propionic acid, iso-propoxy propionic acid, sec- 
butoxy acetic acid, and the like. Ethoxy propionic acid is 
prepared by reacting beta propiolactone with ethyl alcohol. 

An example of one type of grease made in this manner 
has the following formulation: 


_ % by wt 
Ethoxy propionic acid 6.0 
Hydrogenated fish oil acids 15.0 
Sodium -hydroxide 4.4 
Phenylalpha naphthylamine 1.0 
Lubricating Oil (SOOSSU /100°F.) 73.6 


When the properties of such a grease are compared with 
similar grease in which furoic acid, levulinic acid and caproic 
acid are substituted for the ethoxy propionic acid, it is found 
that the latter greases exhibit considerable superiority as is 
apparent from Table I. 

It is preferred to employ about 3-20% of the high mole- 
cular weight fatty acid soap and 2-15% of alkali metal salt 
of ethoxy propionic acid. 


TALL OIL SOAP GREASES 


In U.S. patent 2,516,136, high temperature greases were 
disclosed employing salts of heterocylic acids with conven- 
tional soaps as thickening agents. It has been found that 
such greases can be produced very economically by substi- 
tuting tall oil for the fatty acids in the compositions. 


According to the recent Standard Oil Development Co. 
patent 2,576,031, the furoic salts may be produced in situ 
by means of a Cannizzaro reaction wherein furfural or 
thiophene aldehyde is treated with a strong base, as described 
in U.S. patent 2,516,137. 

Since fats and fatty acids have been difficult to obtain 
while tall oil is a relatively cheap by-product of the wood 
pulp industry, the process employing such a_ substitution 
product, is of considerable interest when a high quality grease 
is capable of being prepared. 

The data on manufacture of a typical grease are given as 
follows: 

CHARGING FORMULATION 
Ingredients 
Cannizzaro Reaction 


% by wt. 
Furfural 10.00 
Sodium Hydroxide 3.18 
Mineral Oil, 60 S. U.S. Viscosity at 210° F. 30.00 
Tall Oil 15.00 
Sodium Hydroxide 2.00 
Phenyl Alpha Naphthylamine 1.00 
Mineral Oil (as above) 38.82 


Per Cent Free Alkalinity—0.22% as NaOH. 

In the manufacture of this grease, the furfural (1 part 
by weight) and a portion of the mineral oil (3 parts) were 
charged to a grease kettle and stirring initiated. A cold 
aqueous 33's% solution of NaOH (shown in the above 
formulae as part of the Cannizzaro reactions) was next 
added. After the reaction is completed as shown by subsi- 
dence of the temperature of reaction, the tall oil (having 
an acid number of 183.2 and Sap. No. of 185.2) was 
added and neutralized with the balance of the NaOH as a 
40% aqueous solution. 

The temperature was next raised by external heating to 
400° F. while adding the balance of the mineral oil in small 
portions. At this temperature the phenyl alpha naphthyla- 


TABLE I 


Ethoxy 
Propionic Furoic | Levulinic Caproic Acid 
Acid Acid Acid 


Per Cent Free Alkalinity 


Worked Penetration (77 F.) 


Dropping Point, 


Dispersability of Soap 


Wheel Bearing Test, 6 hours at 220°F. 


Structural Stability (Penetration 100,000 Strokes in worker). 


0.12 0.06 0.27 | 0.25 


306 234 358 | Grease did not make. 


339 272 JSemi Fluid | Soap separates out. 


446 488 378 


Fair Poor 


Excellent 


Pass Pass Fail 
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Warehouses 


States with 
representatives 


“AT YOUR ELBOW ”’... ene most complete 


Stearate Service in the nation 


Nothing is so important, in these days of specialized lubrication, as 
choosing the right base for a given oil, and using it most effectively— 
facts which make Metasap" Service invaluable to the lubricant manu- 
facturer. For Metasap is not only an experienced producer of grease- 
making soaps, but is ready at all times to provide expert assistance to 
help solve any grease production problem. 

And we put Metasap Service right “at your elbow.” Our representa- 
tives in 44 States and 11 warehouses across the nation, backed by 
Metasap’s volume production, are prepared to serve you whenever you 
telephone, wire or write; our Technical Service Division is prepared to 
make recommendations based on your particular needs, and the 
facilities of our modern laboratories are at your disposal. 

You'll find Metasap Service and Metasap Metallic Soaps unequalled 
for meeting any grease specification. 


Metasap Aluminum Stearates, today’s 
foremost contribution to grease-making, afford 
a versatile means for varying the properties 
of finished greases. They include: 
METASAP 537—a “body builder’ that 

gives No. 3 consistency and a short 

feather to the finished product. 


METASAP 598—<an extremely high-gel 


-strength base. 


METASAP ALUMINUM STEARATE GM— 
for producing softer, stable greases 
with low-viscosity oils. 

METAVIS* 540—for producing low-vis- 


cosity, adhesive type greases. 


METASAP CHEMICAL COMPANY, Harrison, New Jersey 


*Reg. U. S. Pat. OF. 


Stocks at: Cleveland, Ohio; 


Branches: CHICAGO BOSTON CEDARTOWN, GA. RICHMOND, CALIF. 
Lovisville, Ky.; San Francisco & los Angeles, Cal.; 
Spokane and Seattle, Wash. 


Portland, Ore.; 
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mine, used as an antioxidant, was added and the grease 
was drawn into pans for cooling. It could be worked down 
in the kettle while cooling if desired. The cold grease was 
then homogenized by working in the grease kettle to a 
smooth, uniform product after which it was filtered and 
packaged. This grease contained about 6% sodium furoate 
and about 15‘ soda soap of tall oil. 

The following properties were found upon inspection: 
Worked penetration 180 10. 
Structure stability, as measured by a penetra- 

tion of 268 mm. 10 after working 100,000 

strokes with a fine hole worker plate Excellent. 
Dropping point,  F. Above 500. 
50 hour separation test, 60 mesh cone at 

210 F. (per cent separation) None. 
Wheel bearing test, 6 hours at 220 F. Pass.’ 
102 hrs. to 
5 p.s.i. drop 
in pressure. 


Oxidation test, Norma Hoffman bomb 


‘No slumping, no oil separation, slight hardening. 


HIGH TEMPERATURE FURFURAL GREASES 


The use of the Cannizzaro reaction (as described in 
U.S. patent 2.516.137) already has been discussed in the 
preceding section, showing that it serves as a means for 
condensing furfural in a grease to give it high temperature- 


resisting properties. Another recent patent issued to Standard 
Oil Development Co. (U.S. 2,576,033) discloses that it is 
highly important to maintain a low cooking temperature to 
prevent formation of oil-insoluble and non-lubricating bodies 
in the grease. 

In this case, about 3-25 parts by weight of heterocyclic 
aldehyde (having no alpha hydrogen and having a 5-mem- 
bered heterocyclic ring) are added to 15-55 parts of mineral 
lubricating oil. Then an alkali metal base is added to form the 
Cannizzaro reaction products in the oil. Thereafter 3-30 parts 
of soap of C,,-C,, fatty material are formed in the oil which 
is cooked to 290-350 F. Finally, 20-65 parts of lubricating 
oil are added at 400°-475°F. to complete the cooking and 
form a high temperature stable lubricating grease. 

It appears that a fairly high molar ratio of (furoic) salt 
to soap is desirable where the soap content of the finished 
grease is 15‘ or more by weight. When the soap content 
is less, the salt content should be reduced more than 
proportionally. 

For lubrication of anti-friction bearings, it appears that 
a suitable grease should retain its grease structure after severe 
mechanical working and should also have a consistency after 
moderate working of not less than about 230 and not more 
than 300 mm 10 penetration (after 60 strokes in the stand- 
ard ASTM grease worker). 


In order to avoid polymerization and other difficulties, 
it is preferred to use a steam kettle operating in the range of 
380 -400 F. 


TESTED LUBRICANTS FOR 


Power House - Shop 


Construction Highway 


All Industrial and 
Automotive Uses 


SINCLAIR REFINING COMPANY 
600 Fifth Avenue, New York 20, N.Y. 
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The effect of the cooking temperature upon the worked FIGURE | 
penetration of the grease is depicted in the cut (Figure 1). 
The advantage of higher cooking temperature is apparent. Errector Coouine Temperatures on Furrurar Gaeases 
It will be noted that the dropping point of the soda grease (10% Furrurar Berore Reaction) 
was high in all cases. 


NEW DEVELOPMENTS 


° 
= 


Lubrication of wire rope—Rigby, Iron & Steel Engr. 
9/51 p. 131. 


Properties of fluorocarbon and polysiloxane fluids—Bondi, 
J. Phys. & Colloidal Chem. 10/51 p. 1355. 


GO Srroxes 
100,000 STROKES 


Laboratory screening of multi-purpose greases—Ten differ- 
Point 


ent types of tests used in laboratory evaluation to determine 
what performance will be under actual operating conditions 
—Kipp et al, Iron & Steel Engr. 9/51 p. 107. ae Sree 
Pp P 100,000 Srroxes 
Stopcock greases—Brooke, J. Chem. Ed. 11/51 p. 602. 
Lubrication of enclosed gears subjected to chronic water 
conditions—a specially compounded solvent cut-back leaded 
compound found particularly effective in resisting effects of 
water—Rigby, Iron & Steel Engr. 11/51 p. 73. 


Dropping Point — °F 


° 


Arren 


ISSUED PATENTS GO Stroxes 


Brit, 664,214 (Standard Oil Development Co.)—Lubricat- 
ing grease compositions. 


250 300 350 400 450 500 


Brit. 664,546 (DuPont)—Making plasticized polymers and 
thickened oils or greases. 


WoRKED PENETRATION - mm/ 1of 


AVERAGE COOKING 


oO 


MOONEY CHEMICALS, ING. 


INDUSTRIAL CHEMICALS 


Phone 


SUperior 1-8383 2271 SCRANTON ROAD CLEVELAND 13, OHIO 
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PEOPLE in 


WILKINSON GIVEN 
NEW POST WITH 
CONTINENTAL CAN 


Lawrence Wilkinson succeeds J. S. 
Snelham as vice-president in charge of 
finance for Continental Can Company 
upon Mr. Snelham’s retirement January 
1, according to an announcement by 
General Lucius D. Clay, chairman of 
the board. 


Mr. Wilkinson has been a vice-presi- 
dent of the company since September, 
1951, prior to which time he had been 
director of the New York Civil De- 
fense Commission, a colonel in the U. S. 
Army and a vice-president of Marine 
Midland Trust Company. 


Mr. Snelham will continue to serve 
as a consultant to the chairman and 
president. He has been vice-president 
in charge of finance since October, 1950. 
He joined the company in 1929 as comp- 
troller and became a vice-president and 
comptroller in 1936. His association 
with the company, however, dates back 
to 1916 as an outside auditor and part- 


Plender, 
Griffiths and Company of New York. 


ner in the firm of Deloitte, 


“The Mr. 
to the success of Continental has been a 


contribution of Snelham 


LEFT, Lawrence Wilkinson fills vacancy 
left by J. S. Snelham, ABOVE, retired, 
vice-president in charge of finance for 
Continental Can Company. 


great one,” General Clay said. “Fortu- 
nately, his vast knowledge of company 
affairs and his wise counsel will continue 
to be available.” 


DEEP ROCK PROMOTES 
LEHMAN H. SULLIVAN 


Lehman H. Sullivan has been pro- 
moted to assistant manager, Lubricating 
Oil Sales Department, Deep Rock Oil 
Corporation, according to W. M. Mur- 
ray, Lubricating Oil General Sales Man- 
ager. 


The new assistant manager has been 
with Deep Rock since 1937, with the 
exception of two years in the U.S. Navy 
during World War II. 


Mr. Sullivan joined the company as 
a junior chemist in its Cushing, Okla- 
homa, refinery. He moved to Chicago 
in 1939 as assistant to the manager of 
the Lubricating Oil Sales Department 
where he remained until the beginning 
of World War II. After the war he 
returned to Deep Rock as Superintendent 
of Lubricating Oil Sales in the Wisconsin 
Area. 
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Two years ago Mr. Sullivan was pro- 
moted to Area Sales Manager of the 
Southwest District with headquarters in 
Tulsa and held this job until his present 
promotion. 

Mr. Sullivan is a native of Jackson, 
Tennessee, and was granted a Bachelor 
of Science Degree in Chemistry from the 
College of the Ozarks. He is a member 
of the Society of Automotive Engineers 
and of the Tulsa Sales Executives Club. 


PERSONNEL CHANGES MADE 
IN DEEP ROCK’S 
CONTROiLER’S DIVISION 


Several personnel changes have been 
made in the Controller’s Division of 
Deep Rock Oil Corp., announced A. R. 
Bell, Jr., controller. 


Maurice B. T. Davies, formerly Man- 
ager of the Auditing Department, has 
been appointed manager of the Account- 


ing Department. He is succeeded by 
W. Paul Hodges, who was _ formerly 
assistant manager. John W. Featherston, 
Jr., who was formerly Manager of the 
Accounting Department, becomes assist- 
ant to the controller. 


Mr. Davies joined Deep Rock in July 
of 1949 and is a Certified Public Ac- 
countant. Mr. Featherston also joined the 
company in July of 1949. He is a grad- 
uate of Louisiana State University and 
had 12 years accounting experience in 
the oil industry before joining Deep 
Rock. 


Mr. Hodges is a University of Arkan- 
sas graduate who came with Deep Rock 
in November of 1949 after a number of 
years with a Tulsa accounting firm. He 
is a Certified Public Accountant and 
secretary of the Tulsa chapter of the 
Institute of Internal Auditors. 
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Plymouth 
ALUMINUM STEARATE 801-22 


Still Preferred for: | Alic Some New 


° YIELD EXTREME HIGH 


® STABILITY GEL GRADES 
® VERSATILITY 


M. W. PARSONS-PLYMOUTH, Inc. 


59 Beekman Street New York 38, N. Y. 


Low to make ingredients 
“go farther” 


SERS OF VOTATOR Grease-making Apparatus 
U report substantial reductions in the quantity of 
stearate required to make aluminum stearate lubri- 
cating grease, compared to batch methods. That's 
because the more thorough mixing action gives a 
greater dispersion of stearate through the oil. 

VOTATOR Grease-making Apparatus processes 
continuously —always under precise, automatic con- 
trol. Thus wastage encountered with batch mixing 
can be eliminated. Moisture content and temperature 
can be controlled accurately—your grease always 
processed as you specify 

VOTATOR Grease-making Apparatus can be 
applied for processing of many types of greases 
Write now for case history facts. The Girdler Corpo- 
ration, Votator Division, Louisville 1, Kentucky 


“the GIRDLER Copotion 


VOTATOR DIVISION 


VOTATOR-—T.M. Reg. U.S. Pat. Off 
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ESMAY APPOINTED 
EXECUTIVE DIRECTOR 
OF OIIC IN ABSENCE 
OF H. B. MILLER 


Edwin W. Esmay, of the Standard Oil 
Company (New Jersey), has been ap- 
pointed Acting Executive Director of the 
Oil Industry Information Committee, to 
serve during the leave of absence of H. 
B. Miller, who has been elected President 
of the National Committee For A Free 
Europe. 

Mr. Esmay also will serve as Acting 
Director of the American Petroleum 
Institute’s Department of Information 
according to President Frank M. Porter. 
The dual appointment is effective 
March 1, at which time Mr. Miller will 
take over his new duties as head of the 
citizens’ whose 


private organization 


objective is to combat world com- 


munism. 


Mr. Porter announced that the tem- 
porary change in top personnel will not 
affect the basic operations of the Oil In- 
dustry Information Committee. 


The A P I president noted that Mr. 
Esmay is well qualified for the tempo- 
rary replacement. Mr. Esmay is a former 
employee of the Institute and served as 
Acting Director of Information in 1939 
and 1940. 


the O I I C since its beginning, and 


He has been identified with 


served as executive assistant to the chair- 
man from 1946 through 1949. 

Mr. Esmay has been granted a leave 
of absence from his firm to carry on the 
O 11 C operations. He will work closely 
with Charles Z. Hardwick, of Findlay, 
Ohio, a director and vice president of 
The Ohio Oil Company, who is 1952 
National Chairman of the Oil Industry 


Information Committee. 


Mr. Esmay currently is industry 
liaison representative in the public rela- 
tions department of Standard Oil Com- 
pany (New Jersey), a position he has 
filled since 1946. He was born and 


raised in Utica, N. Y. He attended 


(Continued on page 37) 


“| didn’t develop that new gear lubricant—but look at 
this swell petroleum shirt.” 
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Steel Pails and Drums 


FOR OILS, GREASES, 


No. 9 Niles Pail 
with lug cover 
and pour spout. 


NILES STEEL PAILS 


ordinarily are supplied 
with bail handles. 
Fabricated from black 
steel—outside painted or 
lithographed to order. 
Removable tops with 
lug covers, with or with- 
Out pour spouts. Also in 
tight head style. 314 to 
6 gallon capacities. 


NILES STEEL DRUMS 


55, 30 and 15 gallon 
capacities; and 100 Ib. 
grease drums. Full open 
head or Bung type. 
Painted or fully deco- 
rated. Interior lacquered 
if desired. 


100-ib. Niles 
Grease Drum 
with 14 inch 
full open top 
lug cover. 
Also made 
with 9 inch 
lug cover in 
center of 
head. 


NILES STEEL PRODUCTS DIVISION 
REPUBLIC STEEL CORPORATION 
465{Walnut Street Niles, Ohio 
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APPY ENDING 
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Grease gun fits into grease follower No contamination . . . U-PRESS-IT 
plote through center opening in pail cap snaps on cover opening when 
cover. Slight downward pressure on grease pail is not in use, providing 
gun releases plate from cover. double protection with follower plate. 


Sturdy construction of pail, with 
No grease waste ... as gun handle opening recessed in top, cuts in- 
is withdrawn, grease is quickly and to a minimum 
uniformly drawn into gun barrel. and assures long life. 


No air bubbles... because follower 
plate maintains uniform pressure on 
grease during gun loading. 


Special sponge rubber gusket 


adapts itself to any dents in walls of : : : Inland KLEEN-FIL Grease Gun Filler 

container and sweeps sides clean § Pails available in 25 Ib. (3% gal.) 

as follower plate moves down pail. and 35-40 Ib. (5 gal.) sizes, litho- 
graphed to your specifications. 


in the 


Pail shipped from factory with fol- 
lower plate attached to cover to - / 
simplify handling during grease 

packing operations. 


G 
Write for more information to REA SE GUN 


Fi 
INLAND STEEL CONTAINER COMPANY 


6532 S. Menard Avenue, Chicago, Illinois 


Your Industry NEWS 


“FRIGISTAT” BATH 


Precision’s Redesigned “Frigistat” Provides 
Frost-Free Operation With Few Controls 


Precision has completely redesigned 
its “Frigistat” bath to provide frost-free, 
efficient operation with a minimum of 
temperature control adjustments. De- 
signed expressly for following A. S. T. M. 
Method D97, the bath, although man- 
ually operated, can easily be maintained 
within + 2°F. 


The 7-unit test chamber and the dry 
ice chamber are insulated with 2*2” of 
glass wool at the sides and bottom. 
Cooling medium is circulated in the test 
chamber through coils which do not 
allow interchange of fluid between cham- 


bers. Dry ice capacity is ample. A full 
charge of dry ice plus the efficient 
‘4 H.P. pump will reduce temperature 
of the test chamber to —90'F. in about 
one-half hour. 


Made of steel, except for a heavy 
Bakelite top, the housing is finished in 
Silver-tone Hamerloid baked enamel. 
Inner chambers are pure spun copper; 
all pipes and fittings are of brass. Over- 
all dimensions: 24'2" wide by 13” deep 
by 18” high. Immediately available. 
Precision Scientific Company, 3737 W. 
Cortland St., Chicago 47, Ill. 


ATTEND API LUBRICATION COMMITTEE MEETING 


SHERATON-CADILLAC HOTEL 


DETROIT, MICHIGAN 


FEBRUARY 18 & 19 


A Complete Line of Quality Oils and Greases 


GULF OIL CORPORATION—-GULF REFINING COMPANY 


DIVISION SALES OFFICES 
Boston—New York—Philadelphia 
Atlanta—New Orleans—Houston 


Toledo 
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REFINERIES 


New York, N. Y.—Philadelphia, Pa. 
Pittsburgh, Pa.—Toledo, O.—Cincinnati, O. 
Port Arthur, Tex.—Fort Worth, Tex. 
Sweetwater, Tex. 
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Too sudden to be realized or fully 
grasped came the tragic news on Friday, 
William H. Oldacre 


had unexpectedly passed away. 


January 18, that 
Presi- 
dent and General Manager of the D. A. 
Stuart Oil Company for the past 32 


years and active in many technical so- 
cieties, his untimely death spelled the 
end of an active life of leadership in the 


petroleum industry. 


Prominent in NLGI affairs since its 


early years, he had served on many 
committees. In 1943 he was vice-presi- 
For 
the past several years he was co-chair- 
Dur- 


ing the past vear he was a member of 


dent and became president in 1945. 


man of the Technical Committee. 


the Membership Committee and had 


continuously served the lubricating 


grease industry as a member of our 
board of directors since 1936. 


Prior to becoming President and Gen- 
eral Manager of D. A. Stuart Oil Com- 
pany, Ltd., he had been Director of Re- 


search for that organization. 


His specialized interests lay in the 
field of metal cutting leading to his out- 
standing knowledge on the subjects of 
sulphurized and sulpho-chlorinated oils 
and lubricating greases. His early back- 
ground leading to these interests lay in 
his engineering experience with the Gen- 
eral Electric Company and Timken 
Roller Bearing Company, which intro- 
duced him to the oil business. Prior to 
his early experience with them he at- 


tended and was a graduate of Hiram 


College and became an honorary mem- 


ber of Pi Tau Sigma, national mechani- 


cal engineering fraternity. 


The lubricating grease industry knew 
him as a man who thought largely on 
industry subjects evidenced by his mem- 
bership in a number of engineering and 
technical societies including the Amer- 
ican Society of Mechanical Engineers, 
Society of Automotive Engineers, Amer- 
ican Petroleum Institute, National Lubri- 
cating Grease Institute, American Society 
for Lubrication Engineers, American 
Society for Testing Metals, American 
Society for Metals, American Society of 
Tool Engineers, American Chemical So- 
ciety, American Iron and Steel Engi- 
neers, Independent Research Committee 
on Cutting Fluids and the Coordinating 
Research Council. 
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ESMAY APPOINTED .. . 
(Continued from page 33) 


Princeton University, and was associate 
editor of Fueloil Journal from 1933 to 
1937, at which time he joined the staff 
of the American Petroleum Institute. He 
was Acting Director of Information in 
1939 and 1940. From 1941 to 1943, he 
was publicity assistant to the chairman 
of the Petroleum Industry War Council 
in Washington, and public relations di- 
rector of District I, Petroleum Adminis- 
tration for War, for a brief period. He 
served with the U. S. Navy in the Pa- 
cific in 1943, 1944 and 1945. In 1946, 
he joined Standard Oil Company (New 
Jersey) in New York. 


Mr. Miller has been director of the 
A P I Department of Information and 
executive director of the O I I C since 
June, 1948. 


Mr. Miller, a graduate of the U. S. 
Naval Academy, class of ‘24, became 
the youngest admiral in the history of 
the U. S. Navy during World War II. He 
served as a fighter pilot aboard five dif- 
ferent aircraft carriers; commander of 
Patrol Squadron 33 in Panama, flag 
secretary to the Commander Support 
Force, North Atlantic; naval attache for 
air at London; public relations officer to 
Fleet Admiral Nimitz during the Iwo 
Jima and Okinawa campaigns; and di- 
rector of public information for the 
Navy Department. 


RAINEY JOINS FOOTE 
AS MINING ENGINEER 


Dudley L. Rainey has recently joined 
the Foote Mineral Company as Mining 
Engineer of the company’s Kings Moun- 
tain, North Carolina branch. Mr. 
Rainey is a graduate of the Colorado 
School of Mines. Prior to his joining 
the Foote staff he was associated with 
Columbia University as Research As- 
sistant doing research in mining meth- 
ods. Mr. Rainey is a member of the 
American Institute of Mining and Metal- 
lurgical Engineers. 


FEBRUARY, 1952 


NATIONAL LEAD NAMES 
W. T. TRASK AS MANAGER 
OF STEEL PACKAGE DIVISION 


Warren T. Trask has been named 
manager of National Lead Company’s 
Steel Package Division. Mr. Trask was 
employed in 1946 as manager of steel 
package sales in connection with the 
expansion of operations of the Steel 


Package plant in Granite City, Illinois. 
Since April of 1950 he has been man- 
ager of steel package sales for the com- 
pany. Prior to coming to National Lead, 
Mr. Trask was connected with Geuder, 
Paeschke & Frey Company in Milwau- 
kee, where he was in charge of sales and 
administration of that company’s Steel 
Container Division. 


(Continued on next page) 


MULTI-PURPOSE 
HOMOGERATED 


LITHIUM 
GREASES 


Our large, VERSA TILE. modern manufactur- 
ing facilities are daily producing for PR OMP T 


shipment, the following 


Lithium-Based lubricants 


MULTI-LUBE No. 2 & No. 1 


A HIGHLY 


CONTROLLED COMMER- 


CIALLY PROVED PRODUCT... 


IL-LITH 


FULLY CONFORMING WITH THE EX- 
ACTING SPECIFICATION MIL-G-10924 


STABL-LITH-h. d. 


FULLY MEETING ASTM NORMA HOFF- 


MAN OXIDATION STABILITY TEST . 


5410 


+ WIRE, WRITE OR TELEPHONE 
FOR SAMPLES AND INFORMATION 


MANUFACTURERS OF PETROLEUM 
_ LUBRICATING GREASES AND SPECIALTIES 


SOUTHWEST GREASE & OIL CO: 


220-230 WEST WATERMAN 


gout 

Pa 


WICHITA 2, KANSAS 
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API LUBRICATION 
COMMITTEE WILL HOLD 
MEETING IN DETROIT 


The third Detroit Meeting of the API 
Lubrication Committee presents a well 
batanced program that is attracting in- 
terest from oil and automotive industries. 
Chairman B. G. Symon is to be con- 
gratulated in developing an outstanding 
contribution to the lubrication industry, 
which will be he'd at the Sheraton- 
Cadillac Hotel. 

Scheduled at 3:00 p. m. on Sunday, 
February 17, 1952, will be a meeting of 
the Operating Committee. On Monday, 
February 18, the morning sessions open 
with registration at 10:00 a. m. followed 
by morning speakers: John C. Hale and 
G. T. Doman. 

Mr. Hale, Assistant to President and 
Director of Maintenance, Refiners 
Transport & Terminal Corporation, De- 
troit, Michigan, has as his subject— 
“Quality Lubricants as an Essential to 
Fleet Maintenance Programs.” 

He will be followed by Mr. Doman, 
National Service Manager, Ford Motor 
Company, who will present the subject, 
“Service Approach to Customer Satis- 
faction.” 

An open session is announced for the 
afternoon with M. E. St. Aubin, Direc- 
tor, Service Section, General Motors 
Corporation opening the session. He will 
discuss “Planning and Manning for the 
Job Ahead.” 

The second speaker in the afternoon 
session will be C. W. Georgi, Vice- 
President, Quaker States Oil Refining 
Corporation, presenting: “Some Auto- 
motive Lubrication Problems from an 
Oil Marketer’s Viewpoint.” Mr. Georgi 
is well remembered for his outstanding 
contributions to the lubricatioon industry 
as a member of the Board of Directors 
and President of NLGI. He is author of 
a number of publications including his 
most recent book, “Motor Oils and 
Engine Lubrication.” 

The final speaker will be C. G. A. 
Rosen, Sonsulting Engineer, Caterpillar 
Tractor Company. His subject: “Co- 
operation Betweet Two Industries.” 

That evening at 7:00 p. m. will be the 
banquet addressed by Arthur H. Motley, 
fireball President of Parade Publications. 

The final session will be held on Tues- 
day, February 19, and will be devoted 
to a business meeting during both the 
morning and afternoon sessions. 


W. F. LEONARD RESIGNS 
AS ASLE SECRETARY 


Unexpectedly came the announcement 
of the resignation of W. F. Leonard, 
Secretary of the American Society of 
Lubrication Engineers since 1947. Also 
announced was the resignation of his 
wife, Mrs. Patricia Leonard, Editor 
of their publication, LUBRICATION 
ENGINEER. 

Leaving the Society on March | they 
plan to go to Florida on the 4th with 
plans to have a vacation for from 6 
weeks to 2 months. 


DEEP ROCK PROMOTES 
HARRY DERENIUK 


Harry Dereniuk has been promoted 
to Chiet Primary Engineer of Deep 
Rock Oil Corporation, C. A. Houy, 
Vice-President, has announced. 

The new Chief Primary Engineer was 
formerly District Engineer in the Com- 
pany’s Wichita Falls, Texas, office. In 
his new assignment, Mr. Dereniuk will 
be located in the Tulsa general office. 

Mr. Dereniuk is a native of Saskatche- 
wan, Canada, and a Petroleum Engi- 
neering graduate of the University of 
Oklahoma. During World War II he 
served as a Flight Lieutenant in’ the 
Royal Canadian Air Force. 

Before joining Deep Rock he was in 
charge of the Engineering Department 
of a southwestern gas company. Mr. 
Dereniuk has had considerable field ex- 
perience in Texas, Kansas and Canada. 


ULTRA-PENN APPOINTS 
RICHARD G. KEPPLER 


Richard G. Keppler has been appointed 
Manager in Charge of Production of the 
Ultra-Penn Refining Company, Bruin, 
Pennsylvania, a wholly-owned subsidiary 
of the Borne, Scrymser Company. 

Mr. Keppler will continue his duties 
as Chief Chemist of the parent company 


WITCO ELECTS TWOMBLY 
TO DIRECTORSHIP 

At a recent meeting of the board of 
directors of Witco Chemical Company 
in Chicago, W. F. Twombly, Vice- 
President, was elected to a directorship. 
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LEAD NAPHTHENATE 


(liquid & solid) 


LEAD OLEATE 
ALUMINUM STEARATE 


tue HARSHAW CHEMICAL co. 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL CITIES 


DARLING & COMPANY manuracturers 


4203 South Ashland Avenue + Chicago 


FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 
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BULLNECK* FITTINGS 


The Only Complete Line of Grease Fittings 


with THE BALL-IN-THE-HEAD 


Throat of Ordinary 
Hydraulic Fittings 
Clog with Dirt and Grit \ 


ap these 


ONS, 
FOUND ONLY IN “ction 
LINCOLN BULLNECK* “les 
FITTINGS...A7 WO EXTRA COST! 


1. Flush Ball Check—Head can be wiped clean without forcing 
dirt into fitting and into bearing. 


2. Large Grease Passage—The larger internal diameter permits 
greater flow of lubricant. 


. Special Spring Design—Spring cannot be compressed to restrict 
flow of the heaviest lubricants. 


. Sturdier Construction—Enlarged neck size and projecting locking 
pad protect against damage and wear. 


BULLNECK* FITTINGS Are Available in the Complete 
Range of Types and Thread Sizes 


Write for Additional Information and Catalog, or Contact Your Nearby Liacoin Sales Office 


BOSTON. MASS. EAST ORANGE, N. J. BERKELEY, CALIF 

H. G. Davis, Inc. Lincoln Lub. System, Inc. Lincoln Eng. Co. of Calir 
8 St. Mary's Street 18 Central Avenue 3033 San Pablo 
Kenmore 6-5175 Orange 3-3188 Ashberry 3-6726 
BRIDGEPORT. CONN. FORT WORTH, TEXAS PAWTUCKET, R. | 

H. G. Davis, inc. Fritz Keller H. G. Davis, Inc 

195 Dewey Street P. 0. Box 9008 587 Pawtucket Avenue 
Bridgeport 5-8160 Sunset 5451 Pa. 2-7400 

CHICAGO, ILLINOIS LOS ANGELES, CALIF PHILADELPHIA, PA 
Lincoln Eng. Co. of Ill. Lincoln Eng. Co. of Calif. Lincoin Engineering Co 
2415 S. Michigan Avenue 2844 S. Grand Avenue 3117 N. Broad Street 
Calumet 5-6022 Richmond 0151 Radcliff 5-8900 
CLEVELAND, OHIO MILWAUKEE, WISC PITTSBURGH, PA. 
Lincoln Lub. Systems. Inc. —_ Lincoln Equipment Co Lincoln Engineering Co 
4500 Euclid Avenue 1618 West Wells Street 134-36 S. Whitfield 
Express 1-4334 Division 2-119] Montrose 1-1444 
DETROIT, MICH LONG ISLAND, N.Y PORTLAND, OREGON 
Lincoln Engineering Co Lincoln Lub. Systems, Inc. Pioneer Equipment Co. 
8627 Woodward Avenue 48-14 36th Street 1018 S. E. 8th Avenue 
Trinity 5-3484 Ravenswood 9-2529 Empire 0488 


+ © © PIONEER BUILDERS 
LUBRICATING EQUIPMENT © «+ 


LINCOLN ENGINEERING CO., 5702-30 Natural Bridge Ave., St. Louis 20, Mo. 


) 
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STEARIC ACID “ 

4 


for 
RESISTANCE TO OXIDATION 


CONTROLLED END PRODUCT 
= LIGHT COLOR 
UNIFORMITY 


Fatty 
; Write for our free booklet “Fatty Acids in Modern Industry” 
Groco5s \ 


Hydrogenated Tailow Fatty Acids 


Titre 57.0° C.. min. 


Titre 134.6° min. 
Color Lovibond 5-1 4 red 1.0 — 2.0 
Coler Lovibond 5-1 4 yellow 5 — 15 
Unsaponifiable 0.25% — 0.75% 
Saponification Value 202 — 204 
| Acid Value 201 — 203 


lodine Value (WIJS) 3 max. — 


= 

295 Madison Avenue New York 17, N. Y. 

FACTORY: NEWARK, N.J 


Manufacturers since 1837 


COMPANY 


* Distributors in Principal Cities 
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BOOKS... about the industry 


ILLUSTRATED PETROLEUM 
DICTIONARY & HAND BOOK 


This book is offered by the 
Petroleum Educational Insti- 
tute, 9020 Melrose Avenue, 
Los Angeles 46, California. 
Cost of the book is about 
$8.00, according to the pur- 
chasing plan used. For fur- 
ther information write to the 
Petroleum Educational Insti- 
tute at the above address. 


This dictionary and handbook con- 
tains over 6,000 non-technical entries 
and 1,000 illustrations, especially pre- 
pared for buyers, sellers, salesmen and 
consumers of petroleum products. It 
covers the automotive and agricultural 
fields, also textiles, mining, lumbering, 
steel, railroading, ceramics, refrigeration, 
paper, the food and many other branches 
of industry. 


Hundreds of lubricating and other oils 
are defined. More than a score of varie- 
ties of gasoline are described. The defi- 
nitions of all additives generally used in 
present day fuels and lubricants are 
found here. All of the newly proposed 
types, definitions, designations and the 
functions of cutting fluids are listed. The 
three fundamental mechanisms employed 
in fluid drives are defined and illustrated 
by a step by step description. 


Hundreds of entries define greases, 
their manufacture, properties, service 
characteristics and uses. Clear defini- 
tions of the five new API service 
classifications for automotive engine oils 
adopted by the American Petroleum In- 


API LUBRICATION 
COMMITTEE MEETING 


FEB. 18 & 19 


Sheraton-Cadillac Hotel 
Detroit, Michigan 


FEBRUARY, 1952 


stitute in November, 1951, are included. 
There is a definition of every term on 
which you would ordinarily want infor- 
mation in connection with the origin, 
history, drilling and production of crude 
oil. There are definitions of practical, 
every day terms in connection with: 
asphalt, fuel oils, solvents, insecticides, 
medicinal oils, specialties, rubber, nylon, 
and other synthetic products made from 


petroleum; gears, gear actions, gear 
lubricants, gear failures, etc.; bearings; 
distillation, cracking and refining proc- 
esses; natural gas, LP-Gas, refinery gas 
and others. 


More than 100 ASTM standard and 
tentative tests of petroleum products are 
defined, along with scores of service 
tests in common use. 


Standard Grease 


Pails—25, 35, and 
50-Ib. sizes. 


STEEL PACKAGE LINE 


combining Quality and Economy! 


G. P.& F. has the experience and 
facilities to produce a wide variety of 
steel containers that will give your 
product full protection... get it to 
your customers safely. Every type of 
G. P. & F. container is designed right 
... built right, for the purpose in- 
tended. The utility values of the 
specialty containers add extra sales 
appeal to your product. 


E-Z Fili_ Grease 
Gun Loader Pails, 
25 and 35-lb. sizes. 


Dome-Top Util- 
ity Cane—2, 3, !- 
gal. and 40-Ib. sizeu. 


G. P. & F. Steel Containers are fin- 
ished in solid colors, or lithographed 
with your own design. Hot dipped 
galvanized, tinned or terne coatings 
are also available. Can be ordered in 
straight carloads, mixed carloads or 
smaller quantities. 

It’s Better to Ship in Steel 


Flaring Paile—25 
and sizes. 


425 NORTH 15TH ST 


Pouring Drume— 
Self-venting and 


10%" Diameter 
Grease Pail — 25-lb. 
size. 


_GEUDER, PAESCHKE & FREY CO. 


REET » MILWAUKEE 3, WISCONSIN 
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HA 
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i Pouring Paile— 
: 
Z 
2 to 6 gals. 
=.= 
Half Bushel Basket { 
nized, 30-lb. capacity. 
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FUTURE MEETINGS of Your Industry 


FEBRUARY, 1952 


MARCH, 1952 


18-19 American Petroleum Institute (Di- 3-5 Mfrs. Standardization Socy. of 


11-13 Illinois Petroleum Marketers Assn. 


4 vision of Marketing, Lubrication Valve & Fittings Industry( annual : 
(annual convention), Hotel Sher- 
Committee meeting), Hotel Book- meeting), Hotel Commodore, : 
Cadillac, Detroit, Mich. New York, N. Y. 


3 Texas Oil Jobbers Assn., Inc. 


: 18-20 Oil Industry Information Commit- 3-7 American Socy. for Testing Ma- (annual spring convention and re- 
tee, The Plaza Hotel, San An- terials (spring meeting), Hotel finers & suppliers exhibit), Hotel 
tonio, Texas. Statler, Cleveland, Ohio. Adolphus, Dallas, Tex. 


4-6 Socy. of Automotive Engineers !8-20 Ohio Petroleum Marketers Assn. 
19-21 Iowa Independent Oil Jobbers 
, (national passenger car, body and (annual convention and market- 
; . materials meeting), Hotel Book- ing exposition), Deshler-Wallick 

Des Moines, Des Moines, lowa. i 


Cadillac, Detroit, Mich. Hotel, Columbus, Ohio. 


26-27 Wisconsin Petroleum Assn. (26th 5-7 American Petroleum Institute 19-21 American Petroleum Institute (Di- 
annual convention and equipment (Division of Production, South- vision of Production, Mid-Conti- 
show), Milwaukee Auditorium, western district), Washington- nent district), Hotel Broadview, 
Milwaukee, Wisc. Youree, Shreveport, La. Wichita, Kans. 


INTERNATIONAL LUBRICANT CORPORATION 


New Orleans, U. S. A. 


MANUFACTURERS AVIATION 


OF INDUSTRIAL 
QUALITY AUTOMOTIVE 
LUBRICANTS 


MARINE 


With Research Comes Quality, With Quality Comes Leadership. 
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FUTURE MEETINGS 


27-28 Texas Independent Producers & 


Royalty Owners Assn. (6th an- 
nual meeting), Hotel Texas, Fort 
Worth, Texas. 


Apr. 2 Western Petroleum Re- 
finers Assn. (annual meeting), 
The Plaza Hotel, San Antonio, 
Tex. 


APRIL, 1952 


1-4 Greater New York Safety Coun- 


cil, Inc. (22nd annual safety 
convention & exposition), Hotel 
Statler, New York, N. Y. 


American Petroleum Institute (Di- 
vision of Production, Eastern dis- 
trict), Hotel William Penn, Pitts- 
burgh, Pa. 


American Society of Lubrication 
Engineers (7th annual meeting 
and lubrication show), Hotel 
Statler, Cleveland, Ohio. 


National Petroleum Association 
(semi-annual meeting), Hotel 
Cleveland, Cleveland, Ohio. 


American Petroleum Institute 
(Division of Transportation, 
products pipeline conference), 
The Blackstone, Fort Worth, 


Texas. 


American Petroleum __ Institute 
(safety & fire protection commit- 
tees), Hotel Texas, Fort Worth, 
Texas. 


Socy. of Automotive Engineers 
(national aeronautic meeting and 
aircraft engineering display), Ho- 
tel Statler, New York, N. Y. 


American Petroleum Institute (Di- 
vision of Production, Rocky 
Mountain district), Gladstone 
Hotel, Casper, Wyo. 


FEBRUARY, 1952 


28-30 American Oil Chemists’ Socy. 


(spring meeting), The Shamrock, 
Houston, Texas. 


1952 


American Petroleum Institute (Di- 
vision of Refining, 17th midyear 
meeting), St. Francis Hotel, San 
Francisco, Calif. 


National Tank Truck Carriers, 
Inc. (4th midyear meeting), del 
Coronado Hotel, Coronado, Catif. 


American Petroleum Institute (Di- 
vision of Production, Pacific 
Coast district), The Biltmore Ho- 
tel, Los Angeles, Calif. 


American Petroleum _ Institute 
(Division of Marketing, midyear 
meeting), The Copley Plaza, Bos- 
ton, Mass. 


Oil Industry Information Com- 
mittee, St. Francis Hotel, San 
Francisco, Calif. 


1952 


Socy. of Automotive Engineers 
(summer meeting), Ambassador 
and R’tz-Carlton, Atlantic City, 
N. J. 

Pennsylvania Grade Crude Oil 
Assn. (annual meeting), Hotel 
William Penn, Pittsburgh, Pa. 


Canadian Gas Assn., Chateau 
Frontenac, Quebec City, Quebec, 
Canada. 


Chemical Specialties Mfrs. Assn. 
(38th midyear meeting), Hotel 
Statler, Detroit, Mich. 


AMERICAN LUBRICANTS, 
INC. 


Buffalo, N. Y. 


SERVICE 
and 
GREASES 
from 
a 
CENTRAL POINT 


ALUMINUM STEARATE 


MORE THAN 30 YEARS OF 
CONSTANTLY IMPROVING 
QUALITY 


EXTREME JELL 
AND 
HIGH JELL GRADES 
New, greatly enlarged 


modern plant now in 
operation 


Synthetic Products Co. 


1636 Wayside Road, 
Cleveland 12, Ohio 


f 
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FUTURE MEETINGS of Your Industry 


JUNE, 1952 


9-13 National Fire Protection Assn. 
(annual meeting), Hotel Statler, 
New York, N. Y. 


9-14 American Petroleum _ Institute 


(Division of Production, mid- 


year standardization conference), 


Brown Palace Hotel, Denver, 


Colo. 
19-20 American Assn. 
(general management), Waldorf- 
Astoria, New York, N. Y. 


Management 


23-27 American Socy. for Testing Mate- 


rials Hotel 


(annual 


meeting), 
Statler, New York, N. Y. 


23-27 American Inst. of Electrical Engi- 


neers (summer general meeting), 
Nicollet Hotel, 


Minneapolis, 


Minn. 


CORRECT 
LUBRICATION 


( 


SOCONY-VACUUM 


Backed by the 
World’s Greatest 
Lubrication 
Knowledge and 
Engineering Service 


SOCONY-VACUUM OIL CO., INC. 


26 BROADWAY NEW YORK, N. Y. 


ad 


AUGUST, 1952 


11-13 Socy. of Automotive Engineers 


(national West Coast meeting), 
Fairmont Hotel, 


Calif. 


San Francisco, 


19-22 American Inst. of Electrical Engi- 
neers (Pacific general meeting), 


Westward Ho, Phoenix, Ariz. 


SEPTEMBER, 1952 


9-11 Oil Industry Information Com- 
mittee, The Traymore, Atlantic 
City, N. J. 

9-11 Socy. of Automotive Engineers 


(national tractor meeting), Ho- 
tel Schroeder, Milwaukee, Wisc. 


10-12 (50th 
annual meeting), The Traymore, 


Atlantic City, N. J. 


National Petroleum Assn. 


American Trade Assn. Executives 
Royal York 
Hotel, Toronto, Ontario 


(annual meeting), 


OCTOBER, 1952 


1-4 Socy. of Automotive Engineers 
(tenta- (national aeronautic meeting and 
tive) aircraft engineering display), 
New Hotel Statler, Los Angeles, 


Calif. 


5-8 Controllers Inst. of America, Ho- 
tel Siatler, Detroit, Mich. 

9-10 California Natural Gasoline Assn. 
(27th annual fall meeting), The 
Ambassador, Los Angeles, Calif. 

13-17 American Institute of Electrical 

Engineers (fall general meeting), 

New Orleans, La. 


“| change oil in my car 
every 1,000 miles—but look 
at my petroleum suit—50,000 
miles and no wear!” 


20-22 


20-24 


Wk.of 


Oct.27 convention), Auditorium, Atlan- 


28-30 


27-29 


19 Natural Gasoline Assn. of Amer- 
ica (southern regional meeting), 
The Blackstone, Tyler, Texas. 


American Oil Chemists’ Socy. 
(fall meeting), Netherlands Plaza 


Hotel, Cincinnati, Ohio. 


National Safety Council (40th na- 
tional safety congress and ex- 
position), Conrad Hilton Hotel, 
Chicago, Ill. 


Socy. of Automotive Engineers 


(national transportation meet- 
ing), Hotel William Penn, Pitts- 


burgh, Pa. 
Gas Assn. 


American (annual 


tic City, N. J. 


Inst. «Electrical 
(district No. 2 
Commodore Perry Hotel, Toledo, 
Ohio. 


American Engi- 


neers meeting), 


National Lubricating Grease In- 


stitute (20th annual meeting), 


Edgewater Beach Hotel, Chicago, 
Ill. 
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—with the exceptional stability of 


EMERY FATTY ACIDS! 


The more stable your products . . . the better 
they sell. To be sure your products reach your 
customers as fresh, pure and appealing as the 
day they were made, insist on the superior ran- 
cidity-resistance possessed by Emersol Stearic 
and Oleic Acids. This characteristic, coupled with 
exceptional color and oxidation stability, is a 
direct result of exclusive Emery processes and 
guards the sales appeal of many of the finest 
products in America. Buy Emery and be sure 
your products are better, look better, sell better 
... far longer! 


ERY INDUSTRIES, 


Carew Tower, Cincinnati 2, 


EXPORT: 5035 RCA Bidg., New York 20,N.Y. 
Branch Offices: 

3002 Woolworth Bidg., New York, N. Y. 
221 N, La Salle St., Chicago 1, Ill. 

401 N. Broad St., Philadelphia 8, Pa. 

420 Market St., San Francisco 11, Calif, 
187 Perry St., Lowell, Mass. 


Representatives: 

Schibley & em Inc., 33 Public Square, 
Cleveland 13, Ohi 

Ecclestone eae Co., 2673 Guoin, 
Detroit 7, Michigan 

Warehouse stocks also in St. Louis, Buffalo, 
Baltimore and Los Angeles 


OLEIC 
STABILITY 


The Mackey Test meosures 
the auto oxidation tenden- 
cies of oleic acid. - giving 
proof of the superior 
oxidation stability of 
Emersol Elaines, as indi- 
cated by longer times. 


EMERSOL STEARIC 
STABILITY 


This oxygen absorption 
test, which measures the 
time required for the 
absorption of a standard 
quantity of oxygen in 
closed system, clearly 
illustrates the amazing 
stability of Emersol Stearic 
Acids, 


Cincinnati 2, Ohio 


Address 


EMERSOL 233 LL Elaine | 


EMERSOL 221 White 


MACKEY TEST 
for 
Oxidation Resistance 


PRODUCT 


= 


TIME IN DAYS 


bd 


EMERSOL 132 LILY STEARIC ACID = 


EMERSOL 120 STANDARD STEARIC ACID 


TIME INDEFINITE 


OXYGEN 
ABSORPTION 
TEST 
competitive 
double-pressed 
grades 


GET ALL THE FACTS ABOUT 
EMERY'S SOLID FATTY ACIDS! 


Emery Industries, Inc. 
. S-1, Carew Tower, 


Gentlemen: Please send me the compre- 
hensive bulletin on Emery’s Solid Fatty Acids. 


Company. 
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controlled gelling 


6 WITCO.made stearates for: low soluble salt content 


uniformity 


Grease makers know from experience that the gel character- 
istics of a grease vary with the stearate used in its production, 
Witco manufactures a line of stearates producing medium to 
extremely high gels of excellent stability, smoothness and color. 
Moreover they may prove to be more economical because of 
their superior gelling characteristics. 

Because of Witeo’s careful chemical control, uniformity is 
assured, Let our Technical Service Department “custom test” 
our stearates using your own stocks. 


Witco’s line of grease grade stearates is as follows: 


WITCO Aluminum Stearate No. 22...medium 
gel strength, suitable for use wherever a definite 
percentage of soap is required. 


*WITCO Aluminum Stearate No. 22-H... medium 
high gel—excellent economy and performance 
produces smooth, stable greases—particularls 
recommended for Gulf Coastal and low viscosity 
index stocks. 


*WITCO Aluminum Stearate No. 23...medium 
high gel—excellent economy—all around good 
performance in a variety of oil stocks. 


*WITCO Aluminum Stearate No. 22-E... medium 
high gel — particularly suited for lower incorpora- 
tion temperature. 


WITCO Aluminum Stearate No. 22-C... very 
high gel—outstanding performance in Pennsyl- 
vania base and high viscosity index stocks. 


WITCO Aluminum Stearate No. 22-G...an ex- 
tremely high gel stearate which produces greases 
of excellent stability with a minimum tendency 
to bleed. together with excellent color and clarity. 


*Similar in gel strength but vary somewhat in 
smoothness in different oil stocks. 


Los Angeles * Boston * Chicago * Houston ~ Cleveland ¢ San Francisco * Akron * London and Manchester, England 
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N. L. G. |. Associate & Technical Members.... 


Supporting Your Organization These Suppliers of Your Industry Hold Membership in the N.L.G.1. 


SUPPLIERS OF MATERIALS FOR MANUFACTUR- 
ING LUBRICATING GREASES 


30 Rockefeller Plaza 
New City 2U, New York 
Member—A. Scharwachter 
Archer-Daniels-Midland Co. 
Chemical Products Div.. 
2191 West 110th Street 
Cleveland 2, Ohic 
Member—F. C. Haas 
Armour & Co., Chemical Division 
1355 West 31st St. 
Chicago &, Ilinois 
Member—Dale V. Stingley 
Darling & Company 
4201 South Ashland Avenue 
Chicago 9, Illinois 
Member—George W. Trainor 
E. |. du Pont de N s&C 
Wilmington, Delaware 
Member—J. R. Sabina 
Emery Industries, inc. 
4300 Carew lowcr 
Cincinnati 2, Ohio 
Member—R. F. Brown 
Foote Mineral Company 
18 W. Chelten Avenue 
Philadelphia 44, Pennsylvania 
Member—H. C. Meyer, Jr. 
A. Gross & Company 
295 Madison Avenue 
New York City 17, New York 
Member—Eugene Adams 
W. C. Hardesty Co., Inc. 
41 East 42nd Street 
New York City, New York 
Member—W. G. McLeod 
Harshaw Chemical Company 
1945 East 97th Street 
Cleveland 6, Ohio 
Member—G. G. Unkefer 
Leffingwell Chemical Company 
P. O. Box 191 
Whittier, California 
Member—D. E. Murphy 
Lubrizol Corporation 
Euclid Station 
Box 3057 
Cleveland 17, Ohio 
Member—4J. H. Baird 
Mallinckrodt Chemical Works 
New York 8, New York 
St. Lovis 7, Missouri 
Member—C. E. Cosby 
N. |. Malmstrom & Comp 
147 Lombardy Street 
Brooklyn 22, New York 
Member—Ivar Wm. Malmstrom 
Marcus Ruth Jerome Company 
327 South LaSalle Street 
Chicago, Illinois 
Metasap Ch Pp 
Harrison, New Jersey 
Member—O. E. Lohrke 
1700 Second Street 
St. Louis 4, Missouri 
Member—J. W. Newcombe 
National Lead Company 
105 York Street 
Brooklyn 1, New York 
Member—Alexander Stewart 
National Rosin Oil Products, Inc. 
R.K.O. Bidg., Rockefeller Center 
New York City, New York 
Member—Richard Bender 
M. W. Parsons—Plymouth, Inc. 
59 Beekman Street 
New York City 38, New York 
Member—H. Bye 


P 


Synthetic Products Company 
1636 Wayside Rd. 
Cleveland 12, Ohio 
Member—G. B. Curtiss 

Swift & Company Industrial Oil Divisi 
165th & Indianapolis Blvd. 
Hammond, Ind. 
M F. H. a 


Warwick Chemical Company 
Division of the Sun Chemical Corporation 
10-10 44th Avenue 
long Island City 1, New York 
Member—Dr. J. J. Whitfield 


Witco Chemical Co. 
6200 W. 51st St. 
Chicago 38, Illinois 
Member—B. W. Lewis 


CONTAINER AND CLOSURE MANUFACTURERS 


Central Can Company, Inc. 
2415 West 19th Street 
Chicago, Illinois 
Member—Henry Frazin 


Continental Can Co. 
1103 Waldheim Building 
Kansas City 6, Missouri 
Member—T. A. Graham 


Geuder, Paeschke & Frey Co. 
324 North Fifteenth Street 
Milwaukee 3, Wisconsin 
Member—Willard J. Flint 


Inland Steel Container Company 
6532 South Menard Avenue 
Chicago 38, Illinois 
Member—G. D. Zuck 


Jones & Laughlin Steel Corp 
Container Division 
405 Lexington Ave. 
New York 17, New York 
Member—Jerry Lyons 
National Steel Container Corp 
6700 South LeClaire Avenue 
Chicago 38, Illinois 
Member—Henry Rudy 


Ohio Corrugating Co. 
917 Roanoke Ave. So. E. 
Warren, Ohio 
Member—L. F. McKay 


Rheem Manuf. ing C 
* 570 Lexington Avenue 
New York, New York 

Member—G. Wesley Gates 


United States Steel Products Co. 
30 Roekefeller Plaza 
New York City 20, New York 
Member—Wm. |. Hanrahan 


Vulcan Stamping & Manufacturing Co. 
3000 Madison Street 
Bellwood, Illinois 
Member—H. B. Scharbach 


Rieke Metal Products Corporation 
Auburn, Indiana 


MANUFACTURERS OF EQUIPMENT FOR APPLI- 


CATION OF LUBRICATING GREASES 


The Aro Equipment Corporation 
Byron, Ohio 
Member—R. W. Morrison 
Balcrank, Inc. 
Disney near Marburg 
Cincinnati 9, Ohio 
Member—R. P. Field 


Gray Company, Inc. 
60 11th Avenue Northeast 
Mi +, 


Mi 


p 13, 
Member—L. L. Gray 

Lincoln Engineering Company 
5701 Natural Bridge Avenue 
St. Louis 20, Missouri 
Member—Foster Holmes 


Stewart-Warner Corp. 
1826-1852 Diversey Parkway 
Chicago, Illinois 
Member—Walter Duncan 


U. S. Air Comp c 
5300 Harvard 
Cleveland, Ohio 
M kK —C. A. a 
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SUPPLIERS OF EQUIPMENT FOR MANUFACTUR- 
ING LUBRICATING GREASES 


Buflovak Equipment Division of 
Blaw-Knox Company 

1543 Fillmore Avenue 
Buffalo 15, New York 
Member—Edward V. Hegg 

30 Church Street 
New York, New York 
Member—David F. O'Keefe 


The Girdler Corp. 
Louisville 1, Kentucky 
Member—John E. Slaughter, Jr. 


tae. 


Morehouse Industries 
707 Henry Grady Bldg. 
Atlanta 3, Ga. 
Member—George E. Missbach 


Bani, 9 c 
1414 Dierks Building 

Kansas City, Missouri 

Member—J. W. Sylvester 


REFINERS 


Farmers Union Central Exchange, Inc. 
P.O. Box G 
St. Paul 1, Minnesota 
Member—H. F. Wagner 


Freedom Valvoline Oil Co. 
Box G 
Freedom, Pa. 
Member—D. A. Smith 


Mid-Continent Petroleum Corporation 
Tulsa, Oklahoma 
Member-—T, E. Fitzgerald 


TECHNICAL AND RESEARCH ORGANIZATIONS 


Midwest Research Institute 
4049 Pennsylvania 
Kansas City 2, Missouri 
Member—Dr. M. H. Thornton 


Petroleum Educational Institute 
9020 Melrose Avenue 
Los Angeles 46, California 


Phoenix Chemical Laboratory, Inc. 
3953 W. Shakespeare Avenue 
Chicago 47, Illinois 
Member—J. Krawetz 


Sociedade Nacional de Petroleos 
Rua D. Pedro V, no. 80 
Lisbon, Portugal 
Member—Manuel Cordo Boullosa 
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STRATCO 


Reg. U. S. Pat. : 


Produce More Uniform 


Grease at Lower Cost 


. . with Stratco high dispersion contactors, 


process kettles and oil circulation heaters. 


Lower operating costs proved in commer- 
cial operation since 1929 . . . through re- 
duced fat consumption, shorter operating 
time, less laboratory control and reduced 


manpower requirements. 


New facilities provided or existing ones 
modernized using much of present 


equipment. 


STRATFORD ENGINEERING 


CORPORATION 


Petroleum Refining Engineers 


DIERKS BLDG. KANSAS CITY 6, MO. 
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